A critical study in the management of the female adolescent voice by Goosen, Gysbert Jacobus
 
 
 
 
A Critical Study in the Management of 
the Female Adolescent Voice 
 
Gysbert Jacobus Goosen 
 
Submitted in fulfilment of the requirements for the degree of 
Magister Musicae in the Faculty of the Arts at the Nelson 
Mandela Metropolitan University 
 
December 2014 
 
Supervisor: Dr Rudi Bower 
 
 
 
 
 
DECLARATION BY CANDIDATE 
 
NAME: ___________________________________________________________ 
STUDENT NUMBER: ______________________________________________ 
QUALIFICATION: _________________________________________________ 
TITLE OF PROJECT: ______________________________________________ 
__________________________________________________________________ 
 
DECLARATION 
In accordance with Rule G4.6.3, I hereby declare that the above-mentioned treatise is my own 
work and that it has not previously been submitted for assessment to another University or for 
another qualification. 
 
SIGNATURE: _____________________________________________________ 
DATE: ____________________________________________________________ 
 
 
 
 
 
 
 
 
 
ACKNOWLEDGEMENTS 
It is with much gratitude and appreciation that I acknowledge: 
My supervisor, Dr Rudi Bower, for his expert advice, guidance and patience throughout this 
study. 
My study leaders, Junita Lamprecht-van Dijk and her husband, Dr Peter Louis van Dijk, for their 
inspirational assistance in particular, the practical component of this qualification. Your expertise 
in the field of choral conducting has proved invaluable. 
My colleagues and best friends at The Wykeham Collegiate, Jenette Reitsma and Patrick Harty, 
for their endless and patience in assisting with the editing of this treatise, as well as their general 
advice and encouragement. 
My wife, Leigh Goosen, for her support and understanding during what has been a challenging 
year at times, as well as her meticulous editing of this study. 
My girls’ choir and voice students at The Wykeham Collegiate who inspired me to do this 
treatise.
 
 
 
TABLE OF CONTENTS 
 
ABSTRACT……………………………………………………………………………………...1 
 
CHAPTER 1: INTRODUCTION TO THIS STUDY ................................................................ 2 
1.1 AIM OF THIS STUDY ....................................................................................................... 2 
1.2 MOTIVATION FOR THIS STUDY ................................................................................... 2 
1.2.1. Context.......................................................................................................................... 2 
1.2.2 Rationale ....................................................................................................................... 4 
1.3 THE RESEARCH DESIGN ................................................................................................ 4 
1.3.1 Theoretical Underpinning ............................................................................................. 4 
1.3.2 Research Methods......................................................................................................... 5 
1.3.2. a) Literature ............................................................................................................... 6 
1.3.2. b) Personal Experiences............................................................................................. 6 
1.3.3  Research Objectives .................................................................................................... 6 
1.3.3. a) Main Objective ...................................................................................................... 6 
1.3.3. b) Secondary Objectives ............................................................................................ 6 
1.4 LAYOUT OF CHAPTERS.................................................................................................. 7 
 
CHAPTER 2: THE FEMALE VOICE REGISTERS ............................................................... 9 
2.1 BACKGROUND ................................................................................................................. 9 
2.2 VOICE REGISTER THEORIES ....................................................................................... 12 
2.2.1 One-Register Theory .................................................................................................. 12 
2.2.2 Two-Registers Theory ................................................................................................ 12 
2.2.3 Three-Registers Theory .............................................................................................. 13 
2.3 REGISTRATION PHYSIOLOGY .................................................................................... 14 
2.3.1 The Larynx and Vocal Folds ...................................................................................... 14 
2.3.2 The Low Voice: Chest Registration ........................................................................... 16 
 
 
2.3.3 The High Voice: Head Registration ........................................................................... 17 
2.3.4 The Mixed Voice: Middle Registration ...................................................................... 20 
2.4 CLASSIFYING REGISTER TRANSITIONS .................................................................. 21 
2.5 NEGOTIATING THE REGISTER TRANSITIONS ........................................................ 24 
2.6 CONCLUSION .................................................................................................................. 25 
 
CHAPTER 3: AN OVERVIEW OF THE PHYSIOLOGICAL AND PSYCHOLOGICAL 
CHANGES DURING PUBERTY ............................................................................................. 26 
3.1 INTRODUCTION ............................................................................................................. 26 
3.2 THE PHYSIOLOGICAL CHANGES IN THE FEMALE ADOLESCENT VOICE ....... 27 
3.2.1 The Onset of Puberty and the Pubertal Sequence....................................................... 27 
3.2.2 Physical Changes that Affects the Voice .................................................................... 28 
3.2.3 The Auditory Effects of Adolescence on the Female Voice ...................................... 30 
3.3 THE PSYCHOLOGICAL INFLUENCE OF PUBERTYON THE FEMALE 
ADOLESCENT ............................................................................................................................ 32 
3.3.1 Background ................................................................................................................. 32 
3.3.2 Singing and Self-Awareness in the Adolescent Female ............................................. 34 
3.4 CONCLUSION .................................................................................................................. 35 
 
CHAPTER 4: THE DEVELOPMENTAL PHASES OF THE FEMALE ADOLESCENT 
VOICE ......................................................................................................................................... 36 
4.1 INTRODUCING THE DIFFERENT PHASES................................................................. 36 
4.2 THE DEVELOPMENTAL PHASES OF THE FEMALE ADOLESCENT VOICE ........ 37 
4.2.1 Phase I – Pre-Pubertal: Unchanged ............................................................................ 38 
4.2.2 Phase 2A – Pre-Menarcheal: Beginning of Mutation ................................................. 39 
4.2.3 Phase 2B – Post-Menarcheal: High Point of Mutation............................................... 39 
4.2.4 Phase 3 – Young Adult Female .................................................................................. 40 
4.3. CONCLUSION .................................................................................................................. 41 
 
CHAPTER 5: THE ROLE OF THE CONDUCTOR .............................................................. 42 
5.1 INTRODUCTION ............................................................................................................. 42 
5.2 THE ROLE OF THE CONDUCTOR IN SELECTING REPERTOIRE .......................... 43 
 
 
5.2.1  Developmental Strengths and Weaknesses ............................................................... 46 
5.2.1. a) The Age of the Singers ........................................................................................ 46 
5.2.1. b) The Choral Experience of the Singers................................................................. 46 
5.2.1. c) The Technical Problems Choir Members Experience......................................... 46 
5.2.2  Placing Singers on the Appropriate Part .................................................................... 46 
5.2.3  Expressive and Emotional Considerations ................................................................ 47 
5.2.4  Musicianship Skills.................................................................................................... 47 
5.3 THE ROLE OF THE CONDUCTOR IN THE AUDITION PROCESS ........................... 48 
5.4 THE ROLE OF THE CONDUCTOR IN CLASSIFYING THE FEMALE 
ADOLESCENT VOICE ............................................................................................................... 50 
5.4.1  Step 1: Average Speaking Pitch ................................................................................ 52 
5.4.2  Step 2: Vocal Range and Tessitura ............................................................................ 52 
5.4.2. a) Range ................................................................................................................... 52 
5.4.2. b) Tessitura .............................................................................................................. 53 
5.4.3  Step 3: Register Development ................................................................................... 53 
5.4.4  Step 4: Vocal Quality (Timbre) ................................................................................. 54 
5.4.5  Step 5: Secondary Considerations ............................................................................. 54 
5.4.6  Group versus Individual Classification ..................................................................... 55 
5.4.7  The Dangers of Misclassification .............................................................................. 56 
5.5 THE ROLE OF THE CONDUCTOR IN PLACING THE ADOLESCENT FEMALE 
VOICE WITHIN THE CHORAL FORMATION ........................................................................ 57 
 
CHAPTER 6: MANAGING BREATHINESS AND HUSKINESS IN THE FEMALE 
ADOLESCENT VOICE ............................................................................................................. 60 
6.1 INTRODUCTION ............................................................................................................. 60 
6.2 THE RESPIRATORY PROCESS ..................................................................................... 62 
6.3 THE CONCEPT OF BREATH SUPPORT ....................................................................... 64 
6.4 INTERVENTIONS FOR MINIMIZING BREATHINESS .............................................. 66 
6.5 CONCLUSION .................................................................................................................. 68 
 
 
 
 
CHAPTER 7: INVESTIGATING THE CONCEPT OF SINGLE-GENDER CHOIRS IN 
HIGH SCHOOL.......................................................................................................................... 69 
7.1 BACKGROUND ............................................................................................................... 69 
7.2 THE ADVANTAGES OF SINGLE-GENDER CHOIRS ................................................. 69 
7.3 THE IMAGE OF THE FEMALE CHORUS..................................................................... 72 
7.4 FROM MY PERSPECTIVE .............................................................................................. 73 
 
CHAPTER 8: A SUMMARY .................................................................................................... 75 
8.1 REVIEWING THE SECONDARY OBJECTIVES .......................................................... 75 
8.1.1 Objective 1 .................................................................................................................. 76 
8.1.2 Objective 2 .................................................................................................................. 77 
8.1.3 Objective 3 .................................................................................................................. 77 
8.1.4 Objective 4 .................................................................................................................. 78 
8.1.5 Objective 5 .................................................................................................................. 79 
8.1.6 Objective 6 .................................................................................................................. 80 
8.2 REVIEWING THE MAIN OBJECTIVE .......................................................................... 80 
8.3 SUGGESTIONS FOR FURTHER STUDY ...................................................................... 81 
 
BIBLIOGRAPHY ....................................................................................................................... 83 
 
1 
 
ABSTRACT 
This treatise is a qualitative study that critically explores a current body of knowledge significant 
to the development of the female adolescent voice. 
The female adolescent voice is a field that is relatively under-researched in comparison to the 
male adolescent voice, although research in this regard has shown an increase in interest in the 
last two decades (Gackle 2011: 11). However, information related to the male adolescent voice 
still far outweighs the female adolescent voice. This study, through the use of six secondary 
objectives, identifies and highlights areas of the female adolescent voice development, where 
much of the current research lacks depth and insight. It therefore analyses and compares 
applicable literature in an attempt principally to contribute to a more structured and academic 
approach in this field. 
Insight into the auditory effects that occur during physiological mutation is further supported by 
investigating the functioning of the female voice registers and the respective influences of these 
on the different phases of vocal development of the female adolescent. The assistance and 
expertise of the conductor in this process, as well as in common areas such as voice 
classification, auditioning, voice placement, and repertoire selection are investigated to further 
consolidate and compare possible interventions for problems pertaining specifically to the female 
adolescent voice. 
The study concludes with a summary of the treatise and proposes suggestions for further study in 
this field. 
KEY WORDS 
 Female adolescent voice 
 Female voice registers 
 Developmental voice phases  
 Conductor 
 Female adolescent voice huskiness 
 Single-gender choirs 
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CHAPTER 1 
INTRODUCTION TO THIS STUDY 
1.1 AIM OF THIS STUDY 
In this treatise I will aim to present a critical study of a current body of knowledge relevant to the 
development of the female adolescent voice. 
The female adolescent voice is a field that is relatively under researched in comparison to the 
male adolescent voice (Gackle 2011: 11). Information related to the male adolescent voice still 
far outweighs the female adolescent voice. In my experience, working extensively with the 
female adolescent voice in a group and individual setup, I have realized that there are areas of the 
female adolescent voice where much of the current research lacks depth and insight. Therefore, 
the principal aim of this treatise will be to identify and highlight these areas by scrutinizing and 
interrogating current literature in an attempt to contribute to a more structured and academic 
approach in them. 
1.2 MOTIVATION FOR THIS STUDY 
1.2.1. Context 
The motivation behind this study is primarily personal. My experience of teaching voice and 
conducting choirs over the past 14 years includes the following portfolios:  
 The conductor of an all-boy primary school treble choir 
 The conductor of an all-girl and all-boy high school choir 
 The conductor of an adult mixed choir 
 The voice teacher of girls and boys at an all-boy, all-girl and co-educational high school 
level 
 The subject music teacher at an all-girl and co-educational high school for Grades 8-12 
In this treatise, as previously mentioned, the primary focus will be on a literature study. 
However, this study also draws from my own personal experiences, firstly as a music student at 
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high school and university and now as a music teacher at high school; secondly, voice as 
secondary instrument at university and now voice teacher at high school; thirdly, as chorister at 
various Cape Town-based choirs; and fourthly as choral conductor at various schools in Cape 
Town and Pietermaritzburg. The personal experience cannot be underestimated in this regard. 
According to Mills (1959: 196) “you must learn to use your life experiences in your intellectual 
work: continually to examine and interpret it. In this sense craftsmanship is the center of yourself 
and you are personally involved in every intellectual product upon which you may work”. 
Over the last six years I have worked extensively with the female adolescent voice on an 
individual (voice lessons) and a group (choral) basis. During this time I have achieved much 
success with the female adolescent voice. This includes numerous distinctions for the Associated 
Board of the Royal Schools of Music singing examinations, as well as winning several choir 
competitions – most recently overall winners of the ATKV1 National Choir Competition for 
‘Minder Ervare’ (less experienced) choirs.  My interest in the female adolescent voice, 
particularly after working with it on so many levels, and the fact that I am a male 
teacher/conductor in a female environment, increased significantly, and there was a desire to 
investigate and explore this subject more intensely. 
After thoroughly analyzing the information I had to ponder the question why interest in the 
research of the female adolescent voice is such a recent occurrence when compared to the male 
adolescent voice? 
This inquiry motivated me to further investigate and introduced me to the pioneering work of Dr 
Lynne Gackle, Associate Director of Choral Activities at Baylor University (Waco, Texas). 
Gackle bases her research on the female adolescent, begun in the 1980’s, on extensive 
experience working with female adolescent choirs and her ideas have been influential. Many of 
the sources that were consulted during this period of study concur with her findings which have 
occasioned an increase of interest in the female adolescent voice.  
Taking her research out of the equation would most certainly leave a hiatus in this field of study. 
                                                          
1
 Afrikaanse Taal en Kultuur Vereeniging (Afrikaans Language and Culture Society) 
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1.2.2 Rationale  
In this treatise I aim to research the literature available for useful teaching techniques and to find 
ways in which this might resonate with the thorough grounding I gained in choral studies as a 
student at the University of Stellenbosch. Thus complimenting and further enriching my 
experiences as choral conductor and voice teacher, with specific reference to the female 
adolescent voice, at schools. I hope that this study may present an informative point of view, and 
constitute a frame of reference for any educator who interacts constantly with the female 
adolescent. 
Several books and journals on choral pedagogy and working with the adolescent voice were 
obtained, and although popular and scholarly sources on the teaching of especially the junior 
high school student are fairly readily available, very few articles focus specifically on the female 
adolescent voice. Most often the articles address an issue in a general sense or purely approach it 
from the male adolescent perspective and simply ignore the female adolescent requirements. 
Should an article concentrate on an aspect of the female adolescent voice, then it would follow 
such a broad approach that little substance could be gleaned from it by the voice teacher or the 
choral director. Local (South African) sources on the female adolescent voice are rare and 
difficult to procure. International books and journals can be too costly for many choral 
conductors and are seldom accessible in public libraries. Availability at academic libraries is 
better, but only to registered staff and students of those institutions. The majority of choral 
conductors apply their trade in towns or areas where such institutions are out of reach. 
1.3 THE RESEARCH DESIGN 
1.3.1 Theoretical Underpinning 
The research design will be a qualitative research paradigm, based on the principles of an 
interpretative, and to a lesser degree a critical, social science. 
Bresler and Stake (1991: 76) point out that “the aim of qualitative research is to construct a 
clearer experiential memory and to help people obtain a more sophisticated account of things”. 
Neumann (2011: 174) further states that “in qualitative research analysis proceeds by extracting 
5 
 
themes or generalizations from evidence and organizing data to present a coherent, consistent 
picture”. 
I will examine the importance of selected ‘themes’ pertaining to the female adolescent voice like 
the range of the different voice registers, the passagi, the influence of physiological and 
psychological development on the voice, the phases of voice mutation and arrange them to aid in 
the classification of the voice. I will critically assess the procedures of voice classification in an 
individual and group setup, as well as investigate vocal issues pertaining specifically to the 
female adolescent voice and provide possible sourced-based suggestions and procedures. 
According to Babbie and Mouton (2001: 79-81) three of the most common and useful purposes 
of social research are exploration, description and explanation. By exploring a topic an overview 
is presented to convey a basic familiarity with the topic; descriptions refer to the way in which 
the researcher communicates scientific observation, with scientific descriptions being typically 
more accurate and precise than casual ones; and explanations indicate causality between 
variables or events.  
A given study may have more than one of these purposes. This treatise focuses primarily on 
exploration and description, but explanation also features when issues are addressed from a more 
personal point of view. Bresler and Stake (1991: 77) states that “Cultural sciences need 
descriptive as well as explanatory and predictive powers.” Therefore this treatise merits all three 
social research purposes. 
By exploring these ‘themes’, as mentioned above, and describing the observations, I will aim to 
clarify and present a more ‘sophisticated account’ of these observations.  
1.3.2 Research Methods 
According to Neumann (2011: 205) we need clear, explicit definitions expressed in words and 
descriptions of specific actions that link to other ideas and are tied to the data.  
In order to successfully express clear and explicit definitions in words and in descriptions of 
interchangeable actions, and to obtain information and supporting data, evidence and explanatory 
material, triangulation of research results in this treatise are achieved by applying the following 
two research methods: 
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 An interpretive and critical literature study on the subject 
 Personal experiences as examples of phenomenological encounters 
1.3.2. a) Literature 
A list of literature that was consulted and referred to is provided in the bibliography. The results 
of this literature study are presented by interpretive means.  The subject is a matter that is still 
relatively new in research. Certain elements, regarding the subject, in the literature study are 
more prevalent and sources are constantly and interchangeably used to substantiate facts. 
Specific omissions regarding research are identified, all of which will display a critical 
undertone. 
1.3.2. b) Personal Experiences 
My experience with teaching female adolescents on an individual (voice lessons) and group 
(choir) basis in my capacity as high school voice educator and choral conductor led me to several 
inquiries in this field. This inspired me to further investigate and gain more knowledge on this 
topic.  
1.3.3  Research Objectives 
1.3.3. a) Main Objective 
The main objective of this treatise is to identify and highlight areas, through a literature study 
and personal experience, pertaining to the female adolescent voice. In order to contribute to a 
more structured and academic approach I will scrutinize and interrogate current literature to 
establish and contribute to areas in this field that is under researched. 
1.3.3. b) Secondary Objectives 
I have decided to focus on the following areas of investigation which are categorized under the 
following secondary objectives in order to achieve this main objective and to sketch a 
background and context for this study: 
Objective 1: To provide a fundamental analysis of the different voice registers in the female 
voice and how vocal problems that the female adolescent might experience can be traced back to 
the voice registers and the functioning of the vocal muscles. 
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Objective 2: To present a basic overview of the physiological and psychological changes the 
female experiences during puberty and how it impacts on the changes in vocal development. 
Objective 3: To investigate the audible effects of the physiological changes during puberty on 
the vocal development of the female adolescent and to explore the different phases of vocal 
development in the female adolescent voice. 
Objective 4: To scrutinize the role of the conductor in the vocal and musical development of 
the female adolescent with specific reference to selecting repertoire, the audition, the 
classification process, and the placement of the voices within the choral formation.  
Objective 5: To analyze a specific vocal problem pertaining specifically to the female 
adolescent voice and implementing possible interventions that will assist in minimizing this 
problem in the choral scenario.  
Objective 6: To explore the advantages of single-gender choirs in high school and how the 
image of the female chorus can be promoted by choral directors.   
1.4 LAYOUT OF CHAPTERS 
While Chapter 1 forms the introduction to the study, Chapter 2 provides background on the 
history, different terminology, various theories and functions of the different voice registers with 
specific emphasis on the generally accepted female registers, namely the chest, medium and head 
register. Further emphasis is placed on the passagio, as this is an important aid in determining 
the voice part, which in turn is a vital skill for any conductor. Chapter 3 focuses on the 
physiological and psychological changes the female adolescent experiences during puberty and 
how it impacts on the development of her voice. Chapter 4 is a continuation of the previous 
chapter and explores the different phases of voice development of the female adolescent. Chapter 
5 represents four procedures with which every choral director will have to engage and 
successfully apply in their career. The four procedures include: possible considerations in the 
selection of repertoire for the adolescent, the potential purpose and procedures of the audition in 
the choral scenario, the classification of the female adolescent voice in accordance with the 
various voice phases, whether in an individual or group setting, and the advantages of the various 
options of placement of the female adolescent voice within the choral formation.  
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The next two chapters provide suggested solutions for possible problems that have been 
highlighted in the previous chapters. Chapter 6 focuses on the breathy, husky voice - a problem 
that pertains specifically to the female adolescent voice, especially during mutation. Possible 
procedures minimizing the breathiness in the voice are discussed. Chapter 7 presents background 
on the advantages of single-gender choirs in the high school and how this alleviates various 
problems related to the adolescent. The methods put forward in chapter 6 and 7 are by no means 
definitive, but represent an overview of current literature, as well as principles and approaches 
that I as a choral conductor and educator have found efficacious within the current South African 
choral scenario. 
Chapter 8 forms the summary of the treatise. 
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CHAPTER 2 
THE FEMALE VOICE REGISTERS 
 
This chapter provides an analysis of the voice registers of the female voice by investigating the 
different voice register theories, register physiology, and the passagi. It highlights the 
advantages of a sound knowledge of the voice registers, as it has a direct relationship to several 
vocal problems that the female adolescent will experience during puberty. 
2.1 BACKGROUND 
Voice transformation in female adolescents is a phenomenon which has not drawn the attention 
of many researchers over the years. However, there has been relatively significant and increasing 
interest shown since the 1980’s. Researchers and music educators are becoming more aware of 
the physiological and psychological aspects of female voice change during adolescence 
(Cooksey 1999: 7).  
Even with the new interest displayed in this field, gender-based expectations, unfortunately, still 
exist in choral practices. Much discussion, for example, centres around conductors
2
 expecting 
male singers to be fewer in number and more difficult to recruit than females, to have more 
complicated and noticeable vocal problems, and to be more of a disciplinary challenge. On the 
contrary, discussions fail to add what it means to be a female singer who naturally does not 
display the problems as stated above (O’Toole 1998: 15).  
Even from this trivial observation it is clear that more knowledge is required in this field of study 
and that brings us to this question: Why start a treatise that focuses on the female adolescent 
voice with a chapter on voice registers? Simply put, every aspect of change that the adolescent 
voice undergoes can always be traced back to the functioning of the voice registers. Aspects such 
as breathiness and the ‘breaks’ in singing that the female adolescent experiences during mutation 
is a direct result of the functioning of the vocal muscles in the different registers; concerns like 
the unification of chest tones and accessing high pitches requires knowledge of the functioning 
of the vocal muscles in the different registers; vowel modification is a direct result of the 
                                                          
2
In this treatise the term, conductor will refer exclusively to the choral conductor. 
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functioning of the head register muscles, and elements of voice registration like range and the 
passagi play a crucial role in voice classification and the selection of repertoire, and is of 
particular significance in the different phases of the female adolescent vocal development.  
Taking all of the above into account, the conductor arguably has to succeed in one objective: to 
enable the singers to manage the change between the different voice registers smoothly. A 
working knowledge of vocal registers will enable singers to manage register transition issues and 
achieve a smoother sound. More specifically, as Davids and LaTour (2012: 145) points out, this 
knowledge will help conductors, singers and teachers to: 
 Understand specific pitch areas that might pose difficulties for singers depending on 
voice type 
 Assist singers to pass through transitions smoothly by blending modes of vocal fold 
vibration 
 Understand how vocal tract resonance adjustment can help with register transitions 
Abrupt changes in tonal quality may occur as singers move from one part of their range to 
another. While this might be desirable in certain musical genres, most soloists and choral singers 
strive towards singing smoothly from the bottom of the range to the top. This is difficult, because 
our vocal mechanism has distinct registers and does not operate in the same fashion at all 
pitches. Therefore, it is vital that the conductor is well informed of vocal registers, as this will 
enable them to facilitate singers to manage register transition issues and achieve a smoother 
sound. This is arguably the main objective of a conductor working with any type of choir (Ware 
1998: 124). 
However, what do we mean by the term ‘register’? Fuchs (1967: 64) defines a register as “a 
series of consecutive, homogeneous notes which are produced in the same way and by means of 
the same mechanism”. Most teachers and singers now believe that both men’s and women’s 
voices consist of three registers – chest (lowest), middle or mixed, and head (highest). 
The word ‘register’ is borrowed from organ terminology and refers to different stops on the 
organ that produce different sets of sounds, or registers. The lower register seemed to come more 
from the chest and was called the chest register; the higher one was termed the false or head 
register, because it seemed to resonate or come from the head, and in men it is above the natural 
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speaking range and thus seemed to have a ‘false’ sound (Dimon 2011: 58). These terms are in 
fact misleading, since vocal registers are produced in the larynx and are not the result of 
resonance in particular regions of the body. 
Until Garcia invented the larynscope (the first device for viewing the larynx and vocal folds) in 
1854, all great vocal pedagogues like Caccini, Cerone, and Mancini claimed that there were only 
two registers. Register theories were founded principally on anecdotal testimony, such as 
singers’ reporting sensations of sympathetic vibrations in the head, throat, and chest when 
singing in high and low ranges. A breakthrough occurred when scientists began to use sensitive 
instruments to observe and measure intrinsic laryngeal adjustments. 
In the nineteenth century Garcia II undertook a scientific investigation of registers and, as a 
result, increased the number of registers from two to three. Garcia’s I first references in 1841 
were to chest and falsetto-head, but changed in 1856 to chest, falsetto, and head, and then in 
1894 to chest, medium (mixed), and head (Ware 1998: 114).  
In 1939, scientists at Bell Telephone Laboratories expanded and confirmed these observations 
when they developed a technique for filming the vibration of the vocal folds in slow motion, 
making it possible to see exactly how the vocal folds vibrate when singing in different registers 
(Farnsworth 1940: 203-208). 
Since then several vocal pedagogues have supported this finding, but would refer to it by 
different names like thick, thin, small, long-reed, small-reed, heavy, light, etc. In terms of the 
female voice, Marchesi – who taught only female voices – shared an enthusiasm for chest, 
medium, and head voice, but believed that the chest voice was primarily a female register. 
Sundberg advocated that the terms chest, medium and head voice only be used for female voices 
(Timberlake 1990: 24-26). Phillips (1992: 47) supports the three-register model for adolescent 
girls and further states that females with limited ranges, who can sing neither first soprano nor 
second alto, are the norm. Adolescent girls seem to sing in one register – mixed or middle. 
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2.2 VOICE REGISTER THEORIES 
Thus, there are, according to Ware, several current theories of vocal registers, each with 
enthusiastic proponents. Most voice experts subscribe to one of the following positions: 
2.2.1 One-Register Theory 
Proponents of this idealistic theory argue that when the voice is functioning correctly, there is 
only one seamless vocal quality throughout the vocal range. They may argue that it is non-
productive to discuss registers with singers as it tends to confuse them – the less said the better. 
Although the one-register viewpoint has merit, most students do benefit from learning about the 
components of the voice and how they coordinate. Fuchs (1967: 64) further adds that the one-
register theory is not a starting point, but a goal. 
2.2.2 Two-Registers Theory 
The chest and head register theory seems to adequately explain what is evident from the average 
unskilled singer.  
A. Chest register, or heavy mechanism, is typically the speaking and yelling voice. It is 
called chest voice, because physical sensations (vibrations) are experienced in the chest 
cavity when one vocalizes in that register, usually in the lower two-thirds of one’s vocal 
range and sometimes at louder dynamic levels. When chest voice is used in a healthy 
manner with proper airflow and sensations of resonance in the head, it can add strength 
and vitality to the speaking and singing voice. Unfortunately, chest register is overused 
by singers when belting or forcing high notes. 
 
B. Head register, or light mechanism, is the higher and softer-voiced mechanism we use 
when speaking in a soft-spoken, ‘heady’, animated conversational voice. The term, head 
voice is derived from the physical sensations experienced when singing in head register, 
which normally encompasses the upper two-thirds of the vocal range. Contrary to what 
most beginning-level singers think about head voice (“it’s weak,” “too high in range”), 
this often neglected mechanism has much dynamic vocal potential. When developed, it 
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usually becomes quite powerful, particularly in the higher singing range (Ware 1998: 
115). 
2.2.3 Three-Registers Theory 
The three-register theory incorporates the chest and head registers plus an additional one called 
the mixed or middle register (the middle range of the voice). The mixed register is the result of 
blending the qualities of chest and head registers in the middle range of the voice, approximately 
the middle one-third of the entire singing range. Titze (1994: 275) explains: 
“As far as can be determined acoustically and physiologically, middle voice has a spectral scope 
somewhere between chest voice and falsetto. The amplitude of vibration of the vocal folds is close 
to that of chest voice, and considerable sound power can be obtained with this production. It is the 
primary register for females in the middle of their pitch range and for classically trained male 
singers in the top of their pitch range. An important identifying mark of middle voice is that it 
bridges the chest register to falsetto register without noticeable voice break. The vocalist gets the 
feeling that a middle ground is achieved, where the voice is not locked into a particular register. 
This accompanying sensation is ample vibration in the head.” 
The three-register theory provides a plausible explanation of how well-trained singers are able to 
smoothly connect chest and head registers, and therefore is regarded as the most widely accepted 
theory (Fuchs 1967: 64).This theory also recognizes that the entire vocal instrument is quite 
flexible and capable of greater or lesser adjustments of any one mechanism. For example, using 
more chest mechanism can create a belt-tone when carried up into the higher range. Conversely, 
when the head voice is carried lower, a softer sweeter quality results – although the tone may 
sometimes be weaker, depending on such factors as airflow, intensity, tonal placement, and 
vowels. When singing in the middle register, the singer then has greater possibilities of mixing 
registers according to dynamic and expressive objectives (Ware 1998: 116). 
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2.3 REGISTRATION PHYSIOLOGY 
2.3.1 The Larynx and Vocal Folds 
Like breathing, the working of the larynx is often described in complex and scientific language, 
but is rather simple if one looks at it in terms of its function. When one breathes normally, air 
passes through the larynx unimpeded. When one intends to produce sound, this brings the edges 
of the vocal folds together so that air exiting the lungs has to go through the narrow aperture 
formed by the two vocal folds. This causes the vocal folds to vibrate, which in turn creates sound 
waves. These sound waves then resonate in the vocal tract – the cavities formed by throat and 
mouth – to create the fully-formed sound of the human voice. 
At the most basic level then, the larynx is a vibration mechanism that contains firstly, the vocal 
folds, which are the actual vibrators; secondly, a housing for the vocal folds; and thirdly, muscles 
that can move the vocal folds together so that when one wants to communicate, they will vibrate 
to create sound (Dimon 2011: 26). 
The main housing of the larynx is the thyroid cartilage, which can be felt as the Adam’s apple on 
the front of the throat. The two vocal folds are situated like a V on the inside of the thyroid 
cartilage, with the pointed end of the V attached to the cartilage just behind the Adam’s apple. At 
the other end of the V, the vocal folds attach to two moveable bits called the arytenoids 
cartilages, which sit on the cricoids, or ‘ring’ cartilage. This brings the two sides of the V 
together and apart to close and open the space between the vocal folds, called the glottis (Smith 
and Sataloff 2006: 16). 
In addition to the muscles that open and close the glottis, there is a pair of muscles, located on 
either side of the thyroid and cricoids cartilages that regulates pitch by tipping the front end of 
the thyroid cartilage away from the cricoids cartilage. This happens because the vocal folds 
which are attached at one end to the thyroid cartilage, and at the other end to the arytenoids 
cartilages that sit on the cricoid cartilages, move the thyroid and cricoids cartilages apart. This 
procedure stretches or lengthens the vocal folds (Dimon 2011: 28). 
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Figure 1 - Cartilages of the Larynx
3
 
The vocal folds – sometimes referred to as the vocalis muscle – are also able to forcibly contract 
and completely close the larynx that seals off the airway and prevents liquids from entering. 
They are assisted in this action by another set of muscles, just above the vocal folds, known as 
the thyroarytenoids muscles; these are sometimes referred to as the false vocal cords as they play 
no role in vocalization. These two sets of muscles, the vocalis and thyroarytenoids, are 
collectively known as tensors of the throat – ‘throat’ in this context referring to the larynx 
(Dimon 2011: 30). 
                                                          
3
Gackle, Lynne. 2011. Finding Ophelia’s Voice, Opening Ophelia’s Heart. Nurturing the Adolescent Female Voice. 
An Exploration of the Physiological, Psychological and Musical Development of Female Students. Dayton, OH: 
Heritage Music Press. p. 44. 
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Figure 2 - Vocal Ligaments and Muscles of the Larynx
4
 
In summary, the muscles of the larynx can be divided into three categories: those that open and 
close the glottis (the openers and closers); those that regulate the tension, or stretch, on the vocal 
folds (the lengtheners); and the vocal folds themselves (the shorteners). The muscles that rotate 
and slide the arytenoids cartilages open and close the glottis. The muscles that move the thyroid 
and cricoids cartilages in relation to each other are responsible for increasing the length of the 
vocal folds by stretching them. The vocal folds or vocalis muscles are capable of tightening by 
their own action during vocalization. 
In light of the functioning of the vocal muscles, as mentioned above, one can now proceed and 
explore exactly how these muscles operate in the different registrations. 
2.3.2 The Low Voice: Chest Registration 
The vocalis muscle is the most highly contracted at lower pitches. The vocal folds are thicker 
and come together firmly along a wide area. The folds are thicker, because the thyroarytenoid 
muscles, which largely govern pitch in this register, underlay the folds and bulge out the bottom 
                                                          
4
Gackle, Lynne. 2011. Finding Ophelia’s Voice, Opening Ophelia’s Heart. Nurturing the Adolescent Female Voice.  
An Exploration of the Physiological, Psychological and Musical Development of female students. Dayton, OH: 
Heritage Music Press. p. 45. 
17 
 
part of the fold edge. The lower register has a higher closed quotient than does the upper register, 
contributing to the generally greater resonance associated with chest voice (Davids and LaTour 
2012: 146). 
Most pitches in chest voice are rich in overtones, primarily because of the stronger adductory 
force of the vocalis. As pitch rises and the airflow increases, the cricothyroids oppose the vocalis 
in a tugging activity, which can result in an obvious ‘break’ when the cricothyroids take over 
(Ware 1998: 118). The opposite action occurs in descending pitches when the vocalis assumes a 
dominant role. These breaks are common with unskilled singers and are very evident in the 
adolescent voice. 
Fuchs (1967: 90-91) states that the female chest register has its own special quality. The low 
notes of men do not sound as a separate register and the transition to and from the middle register 
can be made quite smoothly and imperceptibly. In contrast with this, females have an audible 
break between chest and middle register with the chest sound distinct to the middle register 
sound. Female chest tones have great power, but exaggeration and pushing the sound to the 
upper limit will eventually lead to an obvious break between the chest notes and the adjacent 
notes sung in the middle register.   
Fuchs (1967: 91) further states that “a well-functioning chest register is a sign of a healthy, well-
trained voice”. 
2.3.3 The High Voice: Head Registration 
In the head register the vocalis muscle is more passive while the cricothyroid – the primary 
regulator of vocal pitch – is more contracted. This contraction of the cricothyroid results in the 
thinning of the vocal folds that touch each other less firmly and over less of an area. The 
amplitude of the vibration (amount of vertical movement in the folds) is also less than in the 
lower register (Ware 1998: 118).  
Pitches sung in the upper register tend to have slightly lower dynamic levels and fewer high 
frequency harmonics. Thus, at the same pitch, the lower register sounds louder and richer to 
listeners than the upper register voice. This likely underlies the temptation for some singers to 
carry the lower register too high (Davids and LaTour 2012: 147). 
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In falsetto, the vibration of the vocal folds is restricted to the very medial edges of the cover, 
while the body of the folds appears inactive. Also, the action of the cricothyroid tends to pull the 
vocal folds apart during phonation, so that vocal fold closure is diminished in firmness, which 
might account for the more breathy quality. Thus, the difference between head voice and falsetto 
is mostly determined by the amount of vocal fold that is set into vibration plus the extra airflow 
in falsetto, the result of a weaker glottal closure (Vennard 1967: 67). 
When notes are sung in the falsetto range, but in such a way that the vocalis muscle is fully 
vibrating as in the chest voice, the full sound of the developed ‘head voice’ is produced. “The 
key to producing the head voice is to counterbalance increased vocalis activity with the active 
support of the suspensory muscles of the larynx” (Dimon 2011: 69). As discussed earlier, the 
cricothyroid muscles stretch the vocal folds. This action in the unskilled singer is not supported 
adequately by the suspensory muscles of the larynx so that, when rising in pitch, the voice 
‘breaks’ into falsetto, which sounds breathy and diverges from the chest voice. In contrast, a 
more supported quality is produced when the suspensory muscles are actively engaged and 
assisting the stretching action of the cricothyroids so that both the chest voice and falsetto 
operate in the context of a coordinated whole in which the transition between chest and falsetto is 
eliminated. This supported falsetto activity forms the foundation for the full head voice. 
In light of the above it is obvious that the falsetto register represents an important starting point 
for developing a fully integrated voice in which there is no register divergence and out of which 
the full head voice can develop, and thus represents a crucial element in any complete system of 
vocal training. The different phases of the female adolescent voice will be discussed in detail in 
Chapter 4, but it is vital that from the start and especially in the second stage of mutation that the 
conductor has a clear understanding of how to approach the head voice. Working and developing 
the head voice is the safest option at this fragile stage of the female changing voice. 
However, how does one achieve this type of vocal production? Dimon (2011: 71) suggests that 
the first step is to develop the supported falsetto, activating the suspensory muscles over the 
entire range of the voice. Husler and Rodd-Marlins (1976: 61) state that “a voice without a 
falsetto is not a singing voice. A voice from which the falsetto has disappeared is a ruined 
voice.” This musculature is normally weak and underused, and a considerable amount of 
attention must be given to strengthening and activating this system. The next step is to bring the 
19 
 
vocalis muscle, which, as previously shown, normally operates only in chest voice, very gently 
into play. The vocalis muscle acts antagonistically to the cricothyroid and suspensory muscles, 
and has to be introduced in such a way that it does not interfere with the suspensory activity of 
the supported voice. This requires delicacy and balance, because the vocalis muscle activity can 
easily disrupt the sensory support of the extrinsic muscles of the larynx. When the supported 
falsetto is developed to the point that the vocalis muscles can be brought into play without 
compromising the action of the suspensory muscles, the singer can then begin to develop the full 
head voice.  
Still, the question remains: Is the female capable of producing a falsetto? Many books about 
singing completely ignore or simply gloss over this matter, and a few even state that women do 
not have a falsetto. Many a motion picture and video studies of laryngeal action reveal that 
women can and do produce falsetto, and electromyographic
5
 studies by among others, Vennard 
(1967) confirm this fact. There are women who sing exclusively, or nearly so, in falsetto. This 
type of singing is so prevalent that many conductors, especially at the high school level, accept it 
as the correct approach to the upper voice.  
It is also interesting to note that recent research indicates that the upper register is produced 
somewhat differently in men than in women. Electroglottographic
6
 studies show that vocal fold 
vibration in men is surprisingly similar for both the lower and upper registers, whereas for 
women it is distinctly different. In women the cricothyroids truly take control in the upper 
register. In men the upper register involves shared control of the cricothyroid and thyroarytenoid 
muscles – the thyroarytenoid muscle to provide some degree of tensioning or bracing of the 
vocal folds even in this register (Davids and LaTour 2012: 147). Consistent with this, Titze and 
Worley (2009: 1530-1540) describe the upper register in men as a mixture of chest and head 
(falsetto) register. As such, some vocal experts view the male upper register as merely an 
extension of the lower register (e.g. Miller 2008, Fuchs 1967), rather than as a wholly separate 
register. Nonetheless, we still consider the male upper register to be distinct from the lower 
register on the basis of differences in timbre. 
                                                          
5
 Electromyographic studies refer to the recording of the electrical activity of muscle tissue by means of electrodes. 
6
 Electroglottographic studies refer to the Electroglottograph, an instrument for investigating the vibratory 
characteristics of the vocal folds. 
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Bunch (1982: 72) makes three important observations regarding registration: 
 In head registration, airflow factors are most prevalent and the muscles are activated only 
to maintain the necessary conditions for phonation 
 In chest registration, muscle factors are dominant and the volume of air is sufficient to 
maintain the necessary conditions 
 Activity of the vocalis muscle is correlated with loudness, and is of fundamental 
importance during changes of register 
These observations are explained according to the way these registrations ‘feel’ to the singer, but 
in fact, airflow and muscular factors are so strongly interrelated that they are inseparable. The 
amount of sub-glottal pressure (airflow) is directly related to degree of glottal resistance, which 
is a muscular phenomenon. 
2.3.4 The Mixed Voice: Middle Registration 
The middle register is the most important register, as it is the one register that is used most often, 
whether speaking or singing. “The voice is in good health when the middle register is easy and a 
singer can pass smoothly to both higher and lower notes” (Fuchs 1967: 86). Pitches falling 
between the lower and upper registers should be sung with a combination of lower and upper 
register production. Blending of thyroarytenoid and cricothyroid muscle control over the vocal 
folds produces a smoother transition between the lower and upper registers without sudden 
changes in sound quality or pitch perturbations (Davids and LaTour 2012: 148).  
Recent research supports the existence of mixed voice at the laryngeal level: 
 Lanesch, Expert, Castellengo, Heinrich, and Chuberre (2007) have shown that mixed 
voice can be divided into two types, which is called Mx1 and Mx2. Mx1 is produced 
more in the lower register mechanism and Mx2 is produced more in the higher register 
mechanism. Mx1 allows for higher dynamic levels whereas Mx2 allows for softer 
dynamic levels. 
 Kochis-Jennings, Finnegan, Hoffman, and Jaiswal (2012) have pointed out that there are 
distinct differences in thyroarytenoid and cricothyroid activity for registers they term 
‘chest’, ‘chestmix’, ‘headmix’, and ‘head’. The two mixed voices correspond to Mx1 and 
Mx2 of Lamesch et al. (2007). 
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Women have a much broader range in the middle voice than men, but less range than men in 
their chest voice
7
. This broad middle range means that the aforementioned Mx2 (headmix) 
method of production may be best at roughly C (one octave above middle C) and above. Below 
this C, more control by the thyroarytenoid muscles is typically needed (Georg 2005: 105). The 
extent to which the thyroarytenoid and the cricothyroid muscles should control middle voice also 
depends on the desired tonal colour. 
The middle register is much more vulnerable in women than in men and is the first to show signs 
of strains (e.g. hoarseness). Conductors should be aware of danger signs like this and should act 
upon it as quickly as possible (Fuchs 1967: 87). 
2.4 CLASSIFYING REGISTER TRANSITIONS 
As previously mentioned, most singers and teachers agree that three registers can be identified. 
By understanding the functioning of the different registers in terms of anatomy and audibility, 
one can go a step further and investigate how to coordinate these registers. 
The fact remains that register transitions occur in all singers, regardless of voice type. However, 
well-trained singers usually produce smooth register transitions, while untrained singers may 
struggle or muddle through them. In the worst case scenario phonation may stop, which is often 
referred to as a ‘break’ or ‘cracking’ of the voice which is typically characteristic of the changing 
adolescent voice. These transitional areas are technically referred to as zona di passagio, or just 
simply passagio
8
 (plural: passagi). The passagio plays a crucial role in voice classification, 
especially when dealing with the different phases in the female adolescent voice. This will be 
discussed in more detail in Chapter 4.  
Among the principal factors that influence registration events are voice type and gender. 
According to Ware (1998: 122), teachers claim that registers are usually coordinated when: 
 The body and voice tract are properly aligned 
 All extraneous tensions are eliminated (jaw, tongue, soft palate, larynx) 
 Vocal fold vibration is coordinately balanced 
                                                          
7
Contraltos have significant chest voice range, but true contraltos are rare. 
8
Terms like register breaks, transitional points or lift points are also commonly used in literature. 
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 Adequate breath pressure is applied 
The assumption is that register coordination is normally achievable when a student practises 
appropriate exercises consistently and constructively over a reasonable time frame. While most 
singers experience registration events occurring throughout the passagi, the most troublesome 
transition for females actually encompass an upper pivotal zone of only two to three pitches. In 
order to avoid the break between registers, some singers try to blend the two registers – that is, to 
bridge the passage between the two registers so that there is no obvious shift in tone. The real 
problem is not to produce a smooth transition from low to high notes or even within a single 
register, but to achieve a functional integration of the voice in which the voice is actively 
supported, whatever register is being used, producing a balanced working of the whole. 
Underneath the problem of blending registers, then, is a functional issue: how to support the 
larynx so that its functions are balanced based on the antagonistic action of the supporting 
musculature. When this system is working properly, each register operates as part of a 
functionally integrated whole. This not only represents a more complete command of the vocal 
instrument, but also protects the voice, keeps it toned and healthy, and maintains its flexibility 
and balance (Dimon 2011: 65). 
The functioning of separate registers is a fundamental element in vocal training and represents a 
basic function out of which a full voice can be developed.  In traditional vocal practice men sing 
primarily in chest voice, blending gradually into mixed and head voice for the upper middle and 
higher notes. In contrast, women – with the exception of pop-orientated vocalists – sing 
primarily in head voice, blending gradually into chest voice as they descend into the lower 
middle to lower range. This variance in technique is caused by the disparity between male and 
female larynxes. As previously discussed, adult males have larger larynxes (15-20mm) than adult 
females (9-15mm) with correspondingly longer vocal folds (Sundberg, 1987: 15).  
Moreover, among both male and female singers the passagi will vary according to the size and 
weight of the individual voice, which is largely determined by physical proportions, including 
dimensions of the larynx and resonating cavities. Thus, a dramatic voice will have lower passagi 
than a more lyrical voice. 
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The following table
9
approximate vocal register transitions for the three major female voice 
types: 
 
There are definite disparities between sources with regard to the passagi between the lower and 
mixed voice register - much more than between mixed voice and upper register. In fact, all 
sources that I have investigated indicate the passagi between mixed voice and upper registers 
displayed in or very similar to the table above. However, McKinney (2005: 113) indicates the 
passagi between the lower and mixed voice for females, above middle C, at Gb for the Soprano 
I, Eb for the Soprano II, and Db for the Contralto. Ware (1998: 123) based on the findings of 
Titze (1994) and Large (1973) sets the passagi at Eb for Soprano I (which is in line with the 
table above), F for Soprano II, and G for the Contralto.  Echternach, Sundberg, Arndt, Markl, 
Schumacher, and Richter (2010) observed the transition from chest register to mixed voice to 
occur anywhere from D-flat to A (above middle C) for sopranos.  
Personal experience has shown that negotiating the use of the chest and the head mixture in the 
lower voice is a major goal and challenge for all females, especially adolescent female singers.  
Using the above discussed passagi is not only crucial in the classification of the voice, but also 
assists the conductor in choosing appropriate repertoire for the adolescent voice. Voice parts that 
often centre around the passagi will cause serious intonation problems, but more discussion on 
this will take place in Chapter 5. 
                                                          
9
Davids, Julia and LaTour, Stephen. 2012. Vocal Technique: A Guide for Conductors, Teachers and Singers. Long 
Grove, Illinois: Waveland Press Inc. p. 152. 
 
Female Vocal Classification 
Transition between Lower 
Register and Mixed Voice 
(above middle C) 
Transition between Mixed 
Voice and Upper Register 
(an octave above middle C) 
Soprano I D – Eb E – Gb 
Soprano II (Mezzo-Soprano) C – Db Db – Eb 
Contralto Bb – B C - D 
24 
 
2.5 NEGOTIATING THE REGISTER TRANSITIONS 
It has arguably emerged, after analyzing and investigating the different voice registers that one 
must aim for a smooth transition between the different registers.  
Control over the mode of vocal vibration requires control of the vertical position of the larynx. 
Laryngeal stability is necessary to allow ascent into the upper register and to mix the lower and 
upper registers to achieve mixed voice. By monitoring laryngeal position and ensuring that it 
rises minimally, singers have an indirect method of letting the cricothyroids take over as pitch 
ascends. Moreover, maintaining the larynx in a comfortably low position allows the 
cricothyroids to contract throughout the range. This laryngeal position tilts the thyroid cartilage, 
allowing the cricothyroids maximal control over pitch (Sonninen, 1968: 70). 
While women have substantial flexibility with vocal fold vibration strategies in the vicinity of 
the first passagio, they must be careful to employ this flexibility wisely. For example, some 
women use upper register production almost exclusively in middle voice, leading to a weak 
sound in the lower middle voice and an inability to transition to the lower register (or at least an 
inability to transition without an obvious and sudden change in tonal quality). This is particularly 
evident amongst female adolescents who constantly sing in their chest voice, now trying to 
connect a descending passage between the head and mixed voice. Firmer closure of the vocal 
folds in lower middle voice can also be helpful in creating a more resonant female voice in this 
area (Davids and LaTour 2012: 154). Similarly, if the shift up from the lower register to middle 
voice does not involve chestmix, women can have transitional problems. 
It is worth mentioning that the degree of emphasis placed on lower versus upper register 
production in the area of mixed voice depends upon where the musical line is leading. In 
particular, if the direction is towards the upper register, the conductor should be sure to use a 
lighter style of production i.e. a mix favouring the head voice, even on the lower notes. 
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2.6 CONCLUSION 
By providing a fundamental analysis of the different voice registers pertaining particularly to the 
female voice can be seen as a means that ensures that we approach each register in the 
appropriate manner. Vocal problems that the female adolescent may experience can always be 
traced back to the functioning of the voice registers and the vocal muscles.  
Having sufficient background knowledge on the different qualities of the voice registers in the 
female voice together with the functioning of the vocal muscles, places the conductor in a 
position where (s)he can exploit the possibilities of specifically the female adolescent voice. 
Other elements that shall be discussed at a later stage in this treatise, such as voice classification, 
repertoire selection, and the minimizing of breathy tone in the female adolescent voice are all 
concepts that are directly related to voice registration. 
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CHAPTER 3 
AN OVERVIEW OF THE PHYSIOLOGICAL AND 
PSYCHOLOGICAL CHANGES DURING PUBERTY 
 
The previous chapter dealt with the theories and physiology of female registration. The 
importance of classifying the passagi was addressed and how all of these elements can influence 
vocal problems that the female adolescent might experience during puberty. This chapter 
provides a general overview on the physiological changes that could occur in the female 
adolescent, and how it affects vocal development. It will also focus on the psychological 
influence that self-awareness has on the practice of singing in the female adolescent. 
3.1 INTRODUCTION 
Collins (1981: 4) defines adolescence as “that period of time in an individual’s life when (s)he 
leaves childhood and enters maturity”. Psychologically and emotionally for some individuals that 
could span a period of several years. Adolescence is also defined as the time of pubescence. For 
some individuals this is indeed less than a year. Therefore, adolescence must be defined as the 
changing years and it must encompass those grades as early as the fifth and as late as the twelfth. 
Every adult has experienced the travails of puberty. Adolescents react more positively when 
patience, support and empathy is shown towards their awkwardness, sensitive natures, and the 
myriad of ups and downs which are an inevitable part of their emotional and physiological 
maturation.     
Adolescents are in a continual state of transition – physiologically and psychologically. Their 
amorphous physical and emotional states often contribute to behavioural problems which could 
include unpredictable and disorientating mood swings. The rush of hormones that disrupt their 
bodies and psyches could cause them to act in equally strange and mysterious ways (Friddle 
2005: 37). 
Hence, an adult in a musical leadership position assumes the additional roles of counsellor, 
coach, and occasionally referee. With all of this in mind, it could be seen as essential that vocal 
pedagogues, music educators and conductors have a sound knowledge of the physiological and 
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psychological changes that adolescents undergo during puberty and how this contributes to the 
changes in the voice, in this instance, specifically the female adolescent voice. 
3.2 THE PHYSIOLOGICAL CHANGES IN THE FEMALE 
ADOLESCENT VOICE 
3.2.1 The Onset of Puberty and the Pubertal Sequence 
For the last half century, there has been a general consensus regarding the fact that female 
adolescent voice change does indeed exist. However, since this change is not as dramatic as that 
of the male adolescent, writers and researchers placed far less emphasis on the study of the 
female voice when discussing the mutational adolescent voice. Furthermore, the girl’s changing 
voice was often met with a more cavalier attitude. 
Andrews and Leeder (1953: 139) hold that “girls’ voices change also, but mostly in quality. 
There may be somewhat of a change in range, though not to the extent of lowering an octave as 
is characteristic of boys’ voices”. Similarly, Finn (1939: 21) states that “the girl’s nature will 
develop rather than undergo change, and her throat will attest this fact by merely growing, 
escaping the anatomical readjustments of her brother”. This clearly demonstrates the 
misconceptions concerning the female adolescent voice during that time. 
Apart from having a solid understanding of the vocal changes that the female adolescent 
undergoes (which will be discussed in the chapter 4), it is also critical to observe other 
physiological changes. These physiological changes include: skeletal growth, thelarche (breast 
development), and menarche (onset of menstruation). Oestrogen, which is responsible for the 
growth of the breasts in young girls at puberty, together with progesterone, produces the 
characteristics of the female voice (Llewellyn-Jones 1982: 38). It is important to take cognizance 
of the fact that this phase from childhood to adulthood represents a virtual hormonal earthquake 
for the female. 
In the Western world, the average onset of puberty begins as early as 8-14 years for girls and 9-
14 years for boys. Over the years, the sequence of the adolescent development itself has 
remained reasonably unchanged; however, the onset of puberty has experienced a rapid 
acceleration, which is illustrated by the change in average menarcheal age. Forty years ago, 
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menarche was reported to begin at the age of 14 years. Currently, the average age is 12.8 years to 
13.3 for girls of European descent and 12.8 for girls of African origin (Tanner 1972: 9). Tanner 
(1962: 1-24) has also shown in a study that the average age of menarche dropped from about 17 
to 12.8 during the period 1830-1962, or at a rate of four months a decade.
10
The reasons for this 
decline of pubertal and menarcheal age are not fully known. Nutritional status is known to be a 
factor in the timing of puberty. Kaplowitz, Slora, Wasserman, Pedlow, and Herman-Giddens 
(2001) linked the earlier onset of puberty to the increasing prevalence of obesity in young girls. 
Additionally, girls with early menarche tend to have a greater body mass index and have high 
risk factors for cardiovascular disease, hypertension, and diabetes (Wilson and Umpierrez 2008: 
2472-2473). 
3.2.2 Physical Changes that Affects the Voice  
In light of the physiological changes mentioned above, female singers, like their male 
counterparts, experience numerous physical transformations that affect the vocal changes during 
adolescence. These include changes in the length and the width of the vocal folds, laryngeal 
growth, and growth of the vocal tract. However, these changes occur more slowly and to a lesser 
degree than their male counterparts, which results in less dramatic changes. A good example of 
this is the speaking voice: The female speaking voice lowers in pitch around a semitone per year 
as oppose to the octave change experienced by males (Hollien1978: 37). 
A child’s folds are approximately 5 mm in length. In an adult woman they are 17 mm long and in 
men the average length is 23 mm. Most of this growth occurs during puberty, as that is the time 
when the vocal folds reach their maximum size. For females, the increase is approximately 3-4 
mm, which represents an average increase in the length of the vocal folds of 34%. The vocal 
folds of the male can increase up to 10 mm or an average of about 67% (Gackle 2011: 12). 
The female larynx also increases in size and weight though not as dramatically as that of the 
male larynx. The male larynx increases more in width (posterior and anterior) than the female 
larynx. Kahane (1978: 18) supports this view and states that the larynxes of prepubescent boys 
and girls are nearly identical in size; prepubescent and pubescent girls undergo minimal growth, 
and that the most dramatic mutation occurs between prepubescent and pubescent males. 
                                                          
10
It is important to note that menarche occurs later in the development of sequence, approximately 2.5 years after 
breast budding and generally after the peak of the height spurt has passed. 
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There is also an increase in the length of the vocal tract which becomes longer and develops a 
greater circumference. The vocal tract is the resonator of the voice, and as in the case of any 
musical instrument, the size of the resonator has as much to do with the resulting sound as the 
sound source does. Therefore, the growth of the vocal tract results in the deepening or ‘richness’ 
of the voice as it approaches early adulthood. The overall size of the resonator yields differences 
in overall timbre (Gackle 2011: 12). 
It makes sense, when comparing the vocal tract to a musical instrument that the voices of boys 
and girls at ages six, seven and eight are similar in tone, range and timbre. As the boy approaches 
mutation, there is brilliance in certain ranges that come across as effortless. As the boy’s voice 
changes the ‘octave illusion’ becomes apparent and the voice will lower approximately an octave 
in the adult male voice. During vocal development the young male experiences many changes in 
the vocal anatomy due to the influence of the sex hormone testosterone. According to Gackle 
(2011: 13), these include: 
 Increase of vocal fold length and thickness 
 Descent of the larynx 
 Growth of the laryngeal structures 
 Development of the thyroid cartilage (Adam’s apple), which is a male secondary sex 
characteristic 
 Greater vital breath capacity 
 Increased size and space within the resonating chambers 
In contrast, as the girl’s voice starts to change, the characteristic brilliance of a treble tone is not 
as prominent as in a boy’s voice. While no conclusive evidence exists that links voice change 
directly to menarche, laryngologists suggest that menarche and the lowering of pitch in female 
voices are simultaneous (Brodnitz 1983: 25-26). In conjunction with this, Williams (1996) 
investigated singing- and speaking voice characteristics by comparing pre-menarcheal and post-
menarcheal girls. In both cases both groups experienced some degree of voice breaks, cracks, 
pitch changes, inconsistencies in speaking, breathy voices, and sore throats from singing. 
However, the post-menarcheal girls identified these symptoms as happening more often than the 
pre-menarcheal girls. 
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As previously mentioned, the female body also endures various physiological changes due to the 
influence of the sex hormones of oestrogen and progesterone. Davids and LaTour (2012: 201) 
and Gackle (2011: 13) state several of these changes as similar to the male counterpart, though 
not as drastic or notable: 
 Slight development of the thyroid cartilage 
 Development of the larynx, though mostly in height rather than width 
 Lengthening and thickening of the vocal folds, though not to the same degree as the 
adolescent male 
 Lengthening of the vocal tract, with the larynx descending in relation to the spinal 
column. Significant change occurs from about ages 9-14 with some further lengthening in 
females to about age 16 
 Development of the oral and facial cavities to create larger resonators 
 Lung capacity increases, improving the ability to sustain notes for longer periods  
All of these changes aid in the development of a fuller and richer tone to the female adolescent 
voice. Thus, with proper vocal training, the resulting sound of the girl choir has a warm 
resonance that is truly a unique entity unto itself. 
3.2.3 The Auditory Effects of Adolescence on the Female Voice 
Thus far, we have looked at the anatomical changes that occur in the female adolescent voice. 
While the resulting characteristic symptoms of voice change are arguably less radical than the 
boys, they are significant and according to Cooksey (1991: 7) include: 
 Loss of previously singable high notes 
 More frequent incidences of voice cracking or breaking 
 Noticeable register breaks or transition points (passagi) within the singing range 
 Decreased and inconsistent range capabilities (tessiturae tend to fluctuate) 
 Insecurity of pitch, causing intonation problems (this is related to the glottis closure 
problem) 
 Discomfort when singing or frequent difficulty initiating phonation 
 Breathy, ‘heavier’, ‘rougher’ voice quality or breathy, thin, ‘colourless’ voice quality 
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Most recently, Toole (2003: 81) examined elements of female voice mutation and its effects on 
vocal characteristics associated with singing. This study examined 289 female public school 
students aged 6-16 regarding physical characteristics, musical performance participation, and 
vocal tone (breathiness, existence of register change). The analysis from this study revealed the 
following: 
 The speaking fundamental frequency decreased with age 
 Mean speaking fundamental frequency and mean singing range of those studied were 
generally lower than indicated in earlier research 
 Mean singing range expanded with age 
 Register change became increasingly pronounced at age 11-16 
As part of a general study of pitch characteristics of adolescent females at ages 11-, 13- and 15-
years of age, Duffy (1970) obtained data from their phonellegraphic records concerning the 
phenomena of frequency breaks (FB) which have been termed voice breaks in previous studies. 
Group data describing the incidence, extent and upper and lower frequency limits of FB’s were 
presented and compared with similar data for other age groups of both males and females. 
When FB’s occurred they usually were found at the initiation and termination of voicing. There 
appeared to be a systematic increase in both mean number and mean extent of FB’s with increase 
in age from the 7-year level to the 13-year level with decrease at age 15. The 13-year old post-
menarcheal group exceeded all other groups studied in number and extent of FB’s.  
It was concluded that FB’s may be related to instability of vocal production and that the high 
incidence of FB’s in this group was related to a period of voice change.  
In light of the above-mentioned studies, it also became evident that participation in choral and 
instrumental musical ensembles was associated with increased singing range, and that voice 
mutation appeared gradual and highly individual. 
These symptoms directly affect the selection of choral repertoire and vocal techniques, and the 
development of practice and rehearsal strategies to be used with these young voices. It is 
therefore of the upmost importance that conductors understand what is happening to these girls. 
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3.3 THE PSYCHOLOGICAL INFLUENCE OF PUBERTY ON 
THE FEMALE ADOLESCENT 
3.3.1 Background 
As mentioned earlier, there has been increased focus on the female adolescent voice in recent 
years. However, the vast majority of this information, in comparison to the male singers, does 
not acknowledge the role that psychological issues play during the onset of puberty and other 
aspects of female adolescence and which hugely affect the young female singer, both vocally and 
emotionally (O’Toole 1998: 9). It has only been in the last few decades that educational 
psychologists have turned their attention to the relationship between adolescence, self-concept, 
self-identity, and self-efficacy (Gackle 2011: 115). 
Several studies have suggested that women learn differently from men and come to the learning 
experience with different expectations and needs. Much of women’s learning has to do with 
women’s identity and self-esteem. “Identity refers to who women are and how they identify 
themselves. Self-esteem refers to the positive or negative evaluations that women give their 
identities” (Hayes and Flannery 2000: 54). Girls during the critical ages of 10-15 who display too 
great a degree of selflessness may risk the loss of their self-esteem, while those who show too 
much concern about themselves could be considered selfish and face a possible loss of their 
femininity (Brown and Gilligan 1991: 50). Females generally fear the loss of their femininity 
when they are placed in situations where they could be successful in competing with males 
(O’Toole 1998: 12). 
Freer (2007: 30) highlights the superior auditory capabilities of females compared to those of 
males. This could explain why adolescent girls frequently feel their teachers are yelling at them 
while boys sit nonchalantly in the back of the room as if nothing is happening. Together with this 
superiority in audibility, Freer also established that males and females of all ages respond to 
visual cues differently with females having an advantage in interpreting visual social cues. 
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Gackle (2011: 116) makes the following interesting observations with regards to the female 
adolescent: 
 Female singers at high school level tend to be more mature physically, emotionally, and 
sometimes, even musically than their male counterparts (often having more prior choral 
experience). 
 Females tend to cause fewer discipline problems in the classroom. Thus there is an 
expectation that the girls will be well-behaved, focused, and even patient despite the fact 
that male singers pose discipline problems within the rehearsal. 
 The vocal issues of adolescent females are also generally less drastic and therefore tend 
to be overshadowed by those of their male counterparts. As a result, an inordinate amount 
of time is spent on the male voices. 
 Repertoire for female choirs often reinforces gender-stereotypic content, including such 
topics as love, marriage, love, nature, etc. 
 There are more female singers in many choirs; thus it could be taken for granted that 
there will always be plenty of female singers in the choral programmes. This could 
possibly explain why interest in the field of the female adolescent voice increased in 
recent years. 
 The disparity in the ratio of female to male singers creates a distinct disadvantage for 
females when auditioning for mixed ensembles. 
Further research suggests that stress promotes learning in males, whereas it inhibits learning in 
females. This could explain why competition and timed classroom activities might be more 
successful with adolescent boys than girls (Stamer 1999: 27-28). 
With the hormonal tides which ebb and flow before and after the menarche, and with increasing 
knowledge and information received from her peer group, the adolescent has to adjust to a new 
identity – that of a young woman. It is important to remember that she has emerged from the 
family-orientated dependent tranquility of childhood and has entered the frustrations, 
competitiveness and trauma of adult life. Successful adaptation demands that she matures not 
only biologically, but emotionally and socially as well. The vast majority of adolescents adjust 
with little trouble, but during the period of adjustment they can be moody, irritable, irrational and 
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‘difficult’ and resentful of adult criticism. These are outward expressions of inward conflicts, of 
frustration, of doubts, even of despair (Llewellyn-Jones 1982: 49). 
3.3.2 Singing and Self-Awareness in the Adolescent Female 
Studies that focus on the aspects of self-concept and self-identity and the adolescent singer 
(especially, the female adolescent singer) are limited. However, there are some insightful 
offerings on this topic: 
Hylton (1994: 289) conducted an investigation into the meaning of the high school choral 
experience to the students (both male and female). Six broad categories were used to define the 
choral experience and it was determined that the choral experience may positively influence 
students’ self-knowledge. The findings included the following statement; “knowledge of self-
gained through musical experiences may lead to an enhanced self-concept and sense of worth”. 
Another study that specifically examined African-American females found that girls who 
identify with and value their musical traditions would attempt to incorporate vocal characteristics 
generally associated with their origin in their singing. However, at the same time, these girls 
display a lower overall singing range and tend to demonstrate a high level of cultural mistrust 
(Chinn 1997:646). 
Monks conducted a one year study comparing vocal changes with previous research studies on 
adolescent vocal development. The researcher observed that “the sense of vocal identity shown 
by these young singers reveals a close relationship with their sense of self” (Monks 2003: 253). 
The researcher also found that students in the study were very aware of their singing and the 
change in their voices which occur at puberty and which affect their performance. 
From the perspective of the private teacher, Yarnell (2006: 83-85) explored a study of voice 
change. Singers were monitored aurally and were also interviewed about their own feelings and 
self-understanding as to the vocal changes taking place. She found that from a pedagogical point 
of view age 13-14 was the most difficult to teach and found it challenging to sustain the students’ 
enthusiasm towards singing. The researcher encourages teachers to be most aware of the 
physiological implications of self-image and self-confidence that are affecting the singer at this 
stage, 
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Gackle (2011: 120-121) compiled a questionnaire to over 400 female students in a three year 
period with statements regarding specific attitudes toward singing. It appeared that music, and 
specifically singing and participation in choir, may provide a viable outlet for self-expression, a 
sense of belonging and ultimately a mechanism for encouraging positive self-concept in young 
females. 
3.4 CONCLUSION 
An awareness of the symptoms and the characteristics of voice changes and when they occur, 
aids in informing the conductor’s work and ultimate efficacy with developing adolescent voices. 
It is important for the conductor to become aware of these changes, but also to realize that this is 
part of the holistic development of the student vocally, emotionally, psychologically and 
spiritually. Adolescents who cease participation in the making of music lose many of the musical 
abilities they gained in childhood and become adults who report they ‘can’t sing’ or ‘can’t read 
music.’ (Freer 2007: 30). 
Freer (2009) suggested that in some ways, warm-ups and the manner in which they are 
conducted must be different from those used for younger elementary students or even older high 
school students. The fact that voice change occurs earlier should also directly affect the 
repertoire that is selected for students as well as the vocal techniques that are employed. 
It is important to compare these changes in the male and female adolescent voice to one another 
and to realize that with proper vocal training, the female changing voice will result in a warm 
resonance that is unlike a boy choir, a women’s choir or even a children’s choir. Thus a girls’ 
choir can be developed into a unique entity. 
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CHAPTER 4 
THE DEVELOPMENTAL PHASES OF THE FEMALE 
ADOLESCENT VOICE 
 
The previous chapter focused on the physiological changes that the female adolescent could 
experience during puberty and the affect this had on the vocal progress. It also dealt with the 
concept of self-awareness in the adolescent female and the influence this had on her approach 
towards singing. This chapter introduces the characteristics of the four developmental phases of 
the female adolescent voice with regard to possible ages, range, tessitura, timbre, and the 
Speaking Fundamental Frequency of the voice. 
4.1 INTRODUCING THE DIFFERENT PHASES 
The previous chapter dealt with the anatomical changes of the adolescent voice. However, it goes 
without saying that it is the auditory manifestations that conductors have to use as a guide to the 
different phases of the changing voice. These physiological changes manifest in several audible 
changes to the female voice.  
The most common one is the breathiness or huskiness of tone. It is partially due to the 
‘mutational triangle’ or the ‘glottal chink’.11 This phenomenon is observed as an audible 
“rustling of wild air” through the chink (Vennard 1967: 63). It is interesting to note that this 
breathiness may also result from poor approximation of the vocal folds resulting from a lack of 
breath management. Proper breath management may be utilized to close the glottis more 
adequately, although the breathy tone quality cannot be completely eliminated (Cooksey 1999: 
8). Dealing with breathiness in the female adolescent voice will be discussed in greater detail in 
Chapter 6.  
Another indicator of vocal change in the female voice is the change in tone quality of the passagi 
throughout the vocal range. This can be attributed to vocal habits, hormonal changes, and 
maturation (Monks 2003: 243). Specifically the upper passagi of the female voice tends to be 
higher in 14- to 15-year olds than in 10- to 11- year old females (Cyrier: 1981: 85). In early 
                                                          
11
 This is the incomplete closure of the posterior part of the glottis as a result of a weakness in the interarytenoid 
muscles. 
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mutation, the first passagi is often evidenced at F to A-sharp (above middle C). With age the 
upper passagi gets higher in pitch. As the voice matures, this upper passagi begins to 
approximate the adult Soprano passagio that is generally observed at D to F-sharp (one octave 
above middle C). 
The ideal choral scenario, according to Gackle (2011: 117) and supported by Barham (2001: 13-
14) would be to have separate gender choirs at high school, especially at junior high school level. 
Teachers will then be able to focus on the vocal challenges that each gender faces. A separate 
men’s choir can also help undermine the stereotype that choir is a ‘female’ activity. However, 
the advantages of separate gender choirs will be discussed in Chapter 7. 
4.2 THE DEVELOPMENTAL PHASES OF THE FEMALE 
ADOLESCENT VOICE 
As previously discussed, far more study has been done regarding the male changing voice than 
the female voice. Gackle (2011), through working with the Miami Girl Choir, began to see 
predictable patterns in the vocal development of the young girls in her choir over time.  The 
longer she observed the girls, the more the stages of change became apparent to her. 
Consequently, she referred to these stages as phases (2006) due to the gradual nature of the 
change process over time. 
Observing the difference between two colours from the colour spectrum is usually easier to 
perceive than the difference between two shades of the same colour. One can compare this to the 
changes in the boy’s voice that are very obvious to the ear, whereas the changes in the girls’ 
voice are not nearly as dramatic. Rather, they are more subtle and perhaps a little less obvious to 
the listener. The voice is still treble, but the colour becomes richer, warmer, and has greater 
depth. 
Gackle (2006, 2011) referred to four phases of development for adolescent females. As 
mentioned before, these phases are based on her extensive experience working with female 
adolescent choirs and no systematic programme of research has been published to date to 
validate these phases and their characteristics. Nonetheless, her ideas have been influential and 
are commonly used in literature about the changing voice (Davids and LaTour 2012: 207). 
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It is enlightening to consider the age ranges proposed by Gackle (1991) for each phase in relation 
to the average speaking fundamental frequency (SFF)
12
. Comparing her age ranges to the 
approximate mean age for the average SFF in a more recent study (Lee, Potamianos, Narayanan, 
1999), provides further evidence that the phases of vocal development may be starting earlier. 
However, it is important to note that SFF is not a perfect indicator of vocal phase. For example, 
while young adult level SFF is now reached on average at age 12 (according to Lee et al, 1999), 
it is unlikely that this is the average age of those in the young adult phase. However, it is likely 
that 15 (the midpoint of Gackle’s range) is the average age today for this phase. It would be 
advisable to remain flexible and to be alert to early maturation and encourage students to change 
voice parts as needed. 
Gackle’s (1991) four phases referred to above are set out as follows: 
4.2.1 Phase I – Pre-Pubertal: Unchanged 
The voice has a clear and flute-like quality to it, much like a boy’s voice at this age, although it is 
perceived as lighter in ‘weight’, because the volume potential is generally not as great (Gackle 
1997: 585). There are no obvious register breaks and the voice is very flexible and agile, and can 
handle intervallic skips with ease.  
This stage usually occurs between the ages of 8 – 10/11, depending upon other physiological 
changes (i.e. breast development, menarche) and could continue through age 12 with the mean 
age at 9.5.  
The average vocal range is from B-flat (below middle C) to F (an octave above middle C) with 
comfortable range (tessitura) from D (above middle C) to D an octave higher. SFF (Gackle, 
1991) is from middle C to D-sharp just above it. 
Girls in this phase do not demonstrate the ability to achieve much volume in the alto tessitura. 
Assignment to this voice part often encourages pushing and over-singing in the chest voice, and 
diminishes the development of the head voice. Therefore, Soprano I would most likely be the 
best assigned voice part. 
                                                          
12
 Speaking Fundamental Frequency refers to the average speaking pitch based on the midpoint of the pitch range. 
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4.2.2 Phase 2A – Pre-Menarcheal: Beginning of Mutation 
First signs of physical maturation begin: breast development, height increase, and other 
secondary sex characteristics. 
The vocal range and comfortable range (tessitura) of this voice is approximately the same as it is 
in the previous phase. However, there is more breathiness of tone exhibited throughout the range, 
especially in the high range. There is difficulty in achieving volume (especially in the middle and 
upper range) and, while a fuller tone can be achieved in the lower range, obvious changes to the 
breathy, child-like tone occur at passagi from lower to upper registers. Passagi sometimes 
appear around F to A-sharp (above middle C).  There is a loss of upper range and some have 
difficulty in the lower pitch range. SFF is from B-flat (below middle C) to C-sharp (above 
middle C) 
This phase usually occurs between the ages of 11 - 12/13 with the mean age at 10.5. 
As mentioned above, while the breathiness is obvious, the quality of the voice is fuller than those 
‘child-like’ tones of unchanged voices. However, the tone quality is generally ‘thin’ (lacking in 
full resonance) among singers going through this phase. At this stage the best assigned voice part 
would be Soprano II or Soprano I (if comfortable). 
4.2.3 Phase 2B – Post-Menarcheal: High Point of Mutation 
This is the most difficult and unstable phase of female voice development. There will be 
huskiness in the voice throughout the range. The passagi appear between F to A-sharp, as in 
phase 2A (lower register to middle voice) and also at D to F-sharp, one octave above middle C 
(middle voice to upper register).  
The lower notes are more easily pronounced which creates an illusion of an Alto quality; 
“singing in this lower range may be easier and can be recommended for short periods of time. 
However singing only in the lower range for an indefinite period can be injurious to the young 
‘unsettled’ voice, because of a tendency to overuse the lower register” (Gackle 1992: 410). The 
student will experience difficulty or discomfort with singing (phonation), which include a 
variable tessiturae (it can move up or down at either end of range) that results in a comfortable 
singing range of five to six notes, usually around B, below middle C, to C, an octave above 
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middle C. SFF is from A (below middle C) to middle C. Voice cracking and breathiness occur 
frequently. As the voice begins to leave this phase, some vibrato may appear.  
This phase usually occurs between the ages of 12 - 14/15 with the mean age at 11.5.  At this 
stage the best assigned voice part would be Soprano II or Alto I, but this may vary over time. 
Bonnie Blu Williams (1996) compiled a study where she compared the speaking fundamental 
frequency (SFF), physiological vocal range, singing voice quality, and self-perceptions of the 
speaking and singing voice between two groups of girls, one pre- and one post-menarcheal. No 
significant differences were observed on either of the psychological measures, but indications 
were that both girls were experiencing some level of vocal mutation, indicating that there was a 
loss of control of the singing and speaking voice during mutation. This was demonstrated by 
voice breaks, cracks, pitch changes, inconsistencies in speaking, breathy voices, and sore throats 
after singing. In all cases, the post-menarcheal girls identified these symptoms as happening 
more often than did the pre-menarcheal girls. 
4.2.4 Phase 3 – Young Adult Female 
During this phase the timbre (tone colour) of the voice approximates young-adult quality. 
This phase signals the end to much instability of the female changing voice. Greater richness is 
perceived in the vocal quality, due to the increased vocal tract length and the size of resonating 
cavities, and the range characteristically increases. There is greater consistency between the 
registers and a decrease in breathiness, although some degree of breathiness may persist for a 
few more years. There is a greater flexibility and agility in the voice, together with an increase in 
volume and resonance capabilities. 
The average vocal range increases from G/A (below middle C) to A/B (an octave above middle 
C), with the comfortable range from A (below middle C) to G (an octave above middle C). The 
girls will experience a passagio at D to F-sharp, an octave above middle C (the adult Soprano 
passagio) and some vibrato may naturally appear in the voice. Phillips (1992: 55) believes that 
vibrato in high school students is the norm when good vocal technique is taught. SFF is from G 
to B (below middle C) 
This phase usually occurs between the ages of 14 – 17(18) with the mean age at 12.  
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At this stage the voice can sing in almost any part for various periods of time as long as it is 
always comfortable for the singer and there is emphasis on vocal health. In choral scenarios, this 
voice can be used to colour sections depending upon the tone quality desired in a piece of music 
or at the discretion of the conductor. 
4.3. CONCLUSION 
The female voice follows a somewhat predictable, but uneven path in voice development during 
adolescence. During this period of puberty, the upper limit of the girl’s vocal range rises slightly 
while the lower limit falling approximately a third (Seth and Guthrie 1935: 200). When this 
change occurs in the young female voice and the range decreases, a change to a lower singing 
part might be advisable and helpful for a short period of time, although the upper part of the 
voice must under no circumstances be neglected. Vocalization without strain should continue 
throughout the range. It would also be advisable not to identify these young voices as altos since 
constant singing in the lower range can be damaging to the voice. Under no circumstances must 
these female voices be used as tenors in high school choirs. This will inevitably result in pushing, 
vocal tension, and eventual loss of upper tones (Mounts 1982: 47). 
While ranges do not change noticeably, register shifts occur in transition areas (passagi) which 
can be very unstable. Vocal fold coordination becomes more difficult as the female laryngeal 
apparatus grows and comfort zones in the singing voice can appear in diverse pitch regions. As 
with males, the onset and length of time within phases is highly variable. Individual growth rates 
vary considerably. Vocal quality often becomes breathy (due to the incomplete closure of the 
posterior vocal folds) and individuals may experience various forms of constriction, especially in 
the midrange area. Female voices are highly vulnerable during the height of change and should 
be cultivated carefully during this time (Cooksey 1999: 21). 
42 
 
CHAPTER 5 
THE ROLE OF THE CONDUCTOR 
 
The previous chapter analyzed the characteristics of the four developmental phases of the female 
adolescent voice which is pertinent in classifying the voice. The importance of the conductor in 
this process cannot be underestimated and therefore the significant role that the conductor plays 
in the musical development of the female adolescent is divided into four specific areas. They are 
the selection of repertoire, the audition, the classification of the voice, and the placement of the 
female adolescent voice in the choral formation.  
5.1 INTRODUCTION 
“High school conductors have the singular opportunity of working with fresh, enthusiastic youth 
whose voices are young and flexible and at the ideal stage for training and refining into beautiful 
singing instruments” (Mack 1964: 95).  
Gackle (2011: 37) and Kjelson (1960: 114-115) believe that conductors of adolescent singers 
need: 
 An understanding of adolescent vocal development 
 A working knowledge of ways to assess the vocal and musical abilities of each young 
singer at various stages of development 
 An ability to select age-appropriate literature to encourage vocal development, to engage 
the young mind through the use of quality texts, and to provide creative outlets for self-
expression through the use of the individual voice. Parallels are drawn with students’ 
personal experiences. 
 Methods for training the young voice that facilitate vocal development in ways that 
encourage lifelong vocal health. 
 To thoroughly understand adolescents, their characteristics, and their interests. 
A successful choral programme, especially for adolescent students, can only be achieved through 
the determination of an excellent teacher (Kjelson 1960: 114).  Herman (1988: 33) further states 
that the key to an outstanding high school choir lies in helping the students feel successful. From 
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my own experience I can support this and can profess that concerns such as recruitment, 
motivation, and discipline will no longer be an issue when the choir becomes the ‘in’ place to be. 
Students will dedicate themselves to a programme in which they experience a high level of 
accomplishment and achievement. 
One must take into account the fact that the conductor will be the only voice teacher that many 
choristers will ever know. “We are in a unique cultural and epidemiological position to educate, 
protect, and potentially injure singers and are often the first people to notice vocal problems that 
require referral for medical attention” (Smith and Sataloff 2000: 3).  
Since the conductor deals with many more choral singers than soloists, his or her involvement 
with voice training is oriented towards the particular needs of the choir. The conductor’s concern 
with the vocal production of an individual singer is rightly limited to that which affects the tonal 
product of the choir. In saying that, a firm understanding of the basics of voice production is 
imperative, especially with the changing voice (Stanton 1971: 77). 
With each rehearsal the conductor must strive to encourage healthy vocal development, develop 
individual musicianship, encourage expressive skills, and provide an historic, poetic, and stylistic 
understanding of the music. This solid foundation, which serves as the springboard for our 
artistic goals, is the understanding of sound techniques that can be used for the training of the 
developing voice and their implementation through voice building. 
5.2 THE ROLE OF THE CONDUCTOR IN SELECTING 
REPERTOIRE 
Before the conductor can even consider the purpose and procedure of the audition, and 
classifying a girl’s voice to a specific phase, the conductor needs to be familiar with the 
repertoire that the choir will be performing during the year. Knowledge of the standard of the 
repertoire, and the challenges that it presents, will have a direct influence on the audition process, 
the type of voices required and the standard of musicianship that will be necessary.  
Choosing the appropriate repertoire for the choir is essential and it is important that repertoire be 
carefully selected at the beginning of the year rather than having it selected by trial and error as 
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the year progresses. This is emphasized even more so for the changing voice as various 
considerations pertaining to the changing voice need to be considered. In terms of the female 
changing voice, we arguably know that a choir of girls, 12-15 years old, does not sound like a 
children’s choir. There is more depth to the timbre than that of the typical primary school choir. 
If we listen to a high school female choir, then again there is a noticeable difference in overall 
tone. Girls’ voices at this stage have their own characteristics, unique quality, and a truly 
inherent beauty. 
The development of these voices is as dependent upon the repertoire that is chosen as it is upon 
the teaching of vocal technique. Repertoire selection unlocks the doors to success for the young 
female voice. Learning all aspects of the choral art is facilitated by the selection of high quality 
music that is appropriate to the age and understanding of the singer.  It provides the foundation 
for a musical experience of substance and quality and is an ongoing process that should 
contribute to the total education of the singers in the chorus (Brunner 1992: 29). 
Few choirs can surmount the difficulties posed by repertoire that is not suited to their voices. No 
matter how talented and knowledgeable the conductor is in assisting the choir to establish a solid 
technical foundation through appropriate vocalises, or how skilled (s)he is at running a rehearsal 
or arranging the singers’ spacing, the same conductor can hamper the choir’s rate of 
development or even destroy all the correct technique and ensemble (s)he has helped the singers 
acquire by assigning inappropriate literature (Nix 2007: 36).  
Gackle (2011: 69) points to the responsibility of the conductor in seeking out literature that: 
 Exhibits quality in construction and composition 
 Facilitates vocal development 
 Encourages musical development 
 Utilizes quality, age-appropriate texts 
 Engages the mind and the spirit of the singer 
 Provides experiences with various styles, genres, languages, or cultures 
 Entertains and engages the listener 
When selecting literature for adolescent female singers the obvious elements such as range and 
tessitura, text appropriateness, musical construction and vocal challenges within the music are 
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important, but of equal importance is the pursuit of comprehensive musicianship, which 
emphasizes an integrated rather than fragmented approach toward teaching music. Brunner 
(1992: 29) and Forbes (2001: 103) support this and highlight the fact that a balanced programme 
of high-quality musical experiences for the young singer should include becoming familiar with 
art music, popular music, and folk music from diverse eras and cultures. The selection of this 
literature is the critical and deciding factor in the consistent development of healthy vocal 
singing, expressive performance, and musical learning. 
Often the conductor will have to transpose repertoire to ranges suitable for adolescent voices. 
Some repertoire fits the adolescent voice well with a transposition of a minor third. Arranging 
music to one’s own version or composing one’s own works is another option. These are all 
things that the conductor will have to consider if the students are to be exposed to a wide variety 
of music literature. Repertoire of the Romantic period must be chosen carefully for the young 
adolescent. Although the adolescent female has not always reached the maturity to be exposed to 
Romantic music, it does allow the adolescent to develop skills in terms of the emotion of the text 
(Herman 1988: 41). 
In a study done by Rebecca Reames (2001) under choral educators, it was established that the 
criteria for selecting repertoire can generally be categorized into either the aesthetic or the 
technical domain. Selecting repertoire according to aesthetic criteria can help conductors choose 
music that will heighten the interest of the choir, while selecting literature according to the 
technical criteria can help conductors choose music that will enhance the choir’s vocal 
development. Over 90% of choral educators taking part in the study confirmed that meeting the 
criteria of both domains will result in the selection of effective repertoire, especially for high 
school choirs. The study also ascertained that although 20
th
century literature was most often 
performed successfully by high school choirs, carefully chosen Baroque literature has been 
recommended as particularly suitable for treble choirs. 
Nix (2007: 36), supported by Brunner (1992: 29-30) mentions four non-programmatic criteria 
categories when choosing repertoire for choirs: 
 The developmental strengths and weakness of the singers 
 Placing singers in the appropriate section or part 
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 Expressive/emotional factors 
 Musicianship skills 
5.2.1  Developmental Strengths and Weaknesses 
Developmental strengths and weaknesses can be relevant to several considerations:  
5.2.1. a) The Age of the Singers 
Age is important in understanding where the choir members are developmentally, especially with 
regard to the changing voice. As Cooksey (1999), Gackle (1991), Sataloff and Spiegel (1987) 
and other authors have discussed, there are a host of issues to be dealt with regarding changing 
voices. 
5.2.1. b) The Choral Experience of the Singers 
The choral experience is also very important. Knowing how long the singers in the choir have 
been involved in choral music and how established the choir’s technical habits are will be a 
determining factor in the type of repertoire selected. Brunner (1992: 30) reiterates this and 
further states that to plan repertoire that will be meaningful and challenging, yet accessible and 
successful, you must be aware of singers’ ability, training and experience. 
5.2.1. c) The Technical Problems Choir Members Experience 
This is especially critical in small ensembles. Female singers who are reluctant to open their 
mouths appropriately for higher pitches need pieces with open vowels on the high notes before 
they ever attempt pieces that feature closed front vowels on high notes. Breath management is 
another consideration: finding repertoire which has phrases of various lengths, staggered 
entrances and frequent rests may be necessary until good breath management is acquired. With 
inexperienced singers pieces that have unusually high or low onsets or rapid-fire short phrases 
might be best used as training exercises rather than work for public performances.  With 
adolescent singers it is best to find repertoire that avoids exposed pianissimi and sustained 
fortissimi until vocal stability can be developed (Doscher, 1992).  
5.2.2  Placing Singers on the Appropriate Part 
It has already been discussed in previous chapters that young singers need to be placed on voice 
parts on a piece-by-piece basis. Therefore it is essential that the conductor must have accurate 
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information about the location of each choir member’s passagi, when assigning her to a part. 
Assigning singers to a part on a piece that has a great deal of full-voiced singing immediately 
below a bridge can invite those singers, particularly less experienced ones, to carry a heavy 
production higher than is optimal which will lead to intonation problems. 
Young singers typically do not cope well with a sustained high tessitura. Frequently pieces that contain 
agility passages and have a wide range, but few high sustained phrases are more effective repertoire 
choices until muscular stability and endurance increase (Nix 2007: 37).  
Vocal timbre  must also be considered. It is best to find repertoire with parts each singer can sing with her 
natural timbre, whether it is ringing and brilliant or warm and full.  
Finally, singers must be placed on parts that match their range, and, conversely, music must be selected 
with the vocal ranges of the choir’s singers in mind. 
5.2.3  Expressive and Emotional Considerations 
This category includes such considerations as the emotional maturity of the singers in the choir, 
the ‘personality’ of the group and the choir’s preferences with regard to styles of music and 
poetry.  
“Singers tend to sing most expressively those musical styles which they like the most” (Nix 
2007: 38). However, the biases or inadequacies of the director should not influence or limit the 
selection of repertoire for a well-rounded programme of choral music. Many styles, historical 
periods, composers, genres, and languages should be represented (Brunner 1992: 30). Through 
such a relationship and through careful observation a conductor can fine-tune his or her 
selections to match the choir’s maturity, personality and personal likes and dislikes. 
5.2.4  Musicianship Skills 
This final category concerns the ability of the choir to render the composer’s score accurately 
and to clearly deliver the text. Inexperienced choirs typically need repertoire that is predictable in 
terms of melody, harmony, rhythm, dynamics and articulation. Getting their voices to respond to 
their brains’ directions is difficult enough; coupling musical ideas, breathing, singing, and having 
some awareness of other singers nearby is quite a challenge. These choirs do not need to be taxed 
with awkward leaps, dissonant harmonies and odd rhythms, nor should they be asked to sing too 
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softly or too loudly. Stepwise or triadic melodies, clear harmonies, and straightforward rhythms 
sung at a healthy mezzo-forte dynamic are the path to success (Nix 2007: 38). Crocker (2000: 34) 
supports this and also recommends that it is best to limit the treble choir’s musical focus instead 
of dividing it among multiple challenges in a given song. 
By selecting appropriate repertoire the conductor that will give the choir the best chance for 
success. Arguably, the first step in achieving this success is to use the audition. 
5.3 THE ROLE OF THE CONDUCTOR IN THE AUDITION 
PROCESS 
It is important to address the issue of the audition, before we investigate the procedures of 
assigning voices to parts. Some educators take auditions very seriously and use them as a tool to 
improve the quality of their choir. Some educators do not believe in auditions and feel that 
singing is something that is done for the love of it. Friddle (2005: 37), who supports the concept 
of the audition, believes that the word audition is so heavily laden with misconceptions and 
anxiety that perhaps substituting a more neutral phrase, such as ‘voice check’ is one way of 
alleviating nervousness. In my own experience over the years, I do find that auditioning in pairs 
helps to lessen anxiety. Either way, one has to pose this question:  Are auditions valuable for the 
average choir? 
The better a choir wants to be, the more important auditions become. The results of the audition 
will obviously dictate the quality of the ensemble. The conductor should have definite plans for 
the size of the ensemble, the range and the tone colour expectations for each section, the level of 
musicianship desired, and indeed, the repertoire to be sung (Fenton 1981: 33).  
To be most effective, the audition must be regarded as a means by which the group itself helps 
build its own efficiency and maintain its standards, rather than as a means of exclusion. While 
there are values in a ‘come-one-come-all’ approach to chorus building, skillful choral 
performance is generally not one of them. Real choral achievement requires a tangible 
contribution from every singer. The audition should be seen not only as a means of assuring that 
those who join are potentially able to make that contribution, but also a way to diagnose and 
perhaps remedy shortcomings. When implemented in this way, the mere fact that auditions are 
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required can be one of the choir’s strongest assets (Stanton 1971: 183). Another option is some 
form of deferred audition whereby new members begin to sing with the group in a probationary 
status. Only after a specified time in this status are they asked to audition for full membership 
and hence the audition will not be seen as a threat. 
According to Stanton (1971: 184) an audition should be based on the following generally 
understood aims: 
 It is a component of the group’s desire to achieve high standards and thus applies equally 
to all. While it involves each individual, it must never be seen as a personal singling-out 
or a punitive threat. 
 
 The conductor should see the audition as a chance to get to know the prospective 
candidate as a person, a specific vocal sound, and a potential performer, especially in the 
case of the adolescent coming up from junior to high school. Not only is (s)he 
experiencing all these changes, but now they also have to deal with a new conductor. 
The neglect of any of these areas reduces the value of the audition in that it limits the 
conductor’s ability to be helpful to the singer and to establish a close rapport with him or 
her. 
 
 The format of the audition must make it a pleasant experience. Exact details of what will 
happen during the audition should be thoroughly explained to the candidates. One must 
take into account that the prospective participant will be nervous and should be put at 
ease by being asked at first to do what (s)he can do easily and only gradually led into 
more challenging areas.  
 
Stanton (1971: 185) and McKinney (2005: 115) also emphasize the following elements in an 
audition, structured according to the choir’s objectives and the conductor’s mode of operation: 
 Singing a familiar song, hymn, folksong, or even popular song. The aim is twofold: to 
reassure the singer by asking him or her to begin with something familiar and to hear the 
voice as naturally as possible. 
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 Exploration of the resources and limitations of the voice: extremes of range, comfortable 
tessiturae, specific vocal faults or mannerisms, power, intonation, and support. Exercises 
graded from easy to difficult to test these matters should be conducted in a polite, friendly 
atmosphere. 
 
 Examination of the singer’s choral skills: rhythmic acuity, ability to hear intervals 
separately and as part of a chord, ability to maintain one part against one another and 
sight-singing (not necessary at school level). 
 
 Observation of the singer’s reactions under stress. This permits the conductor to form a 
preliminary estimate as to how the singer will fit into the choir. Does his/her nervousness 
spring from ignorance or from a perfectionist desire to excel?  
 
No matter what one’s opinion is on the concept of the audition or by what name it is referred, the 
fact remains that the conductor will be faced several times in his or her career with a decision to 
classify the voice of a student, in this instance a female adolescent student.  
5.4 THE ROLE OF THE CONDUCTOR IN CLASSIFYING THE 
FEMALE ADOLESCENT VOICE 
Voice classification presents an interesting paradox: it is one of the most important decisions 
teachers and students have to make, yet many teachers and students place too much emphasis on 
it. However, voice classification is important, because misclassification can be detrimental to 
vocal development. Greene (1972: 79) says that “singing outside the natural vocal range imposes 
a serious strain upon the voice” and Cooper (1973: 18) states that “clinical experience indicates 
that singing at a pitch level that is either too high or too low creates vocal pathology”. 
It is essential that the proper voice classification be identified and established as early as possible 
in a singer’s training. However, it is important to remember that when we talk about the 
classification of changing voices, we refer to the classification of vocal development rather than 
voice part. We must first determine the phase of vocal development (as discussed in Chapter 4) 
and then assign the appropriate vocal part. Labeling a young voice already as Soprano or Alto 
can be damaging to the voice and young voices should rather at this stage be labeled as Soprano 
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(or Mezzo-Soprano) in voice type (Gackle 2011: 24). Sipley (1994: 37) supports this and 
encourages dividing the girls into two balanced sections and calling them Girls 1 and Girls 2 (or 
any other appropriate names). The changing voice needs to be monitored on a constant basis. 
When techniques of posture, breathing, phonation, resonation, and articulation have become 
established in this comfortable area of each phase, the true quality of the voice will emerge and 
the upper and lower limits of the range can be explored safely. 
A girl might be asked to sing the alto part, but the true adult alto singing voice only fully 
emerges in the mid to late twenties. Thus, a young singer may be able to sing a G below middle 
C, but that does not necessarily mean that she is an alto. 
So, why do we often find sweet little soft breathy twelve-year-old voices classified as Altos? 
There are two answers to this question:  
 She plays an instrument and reads music well, and therefore is most beneficial to the 
choral ensemble 
 Suddenly, it becomes difficult to sing in the upper register so it is easier to sing and takes 
less effort to sing in the chest voice. In general most people naturally prefer singing in 
their chest voice (Gackle 2011: 25). 
This once again underlines why it is so important to be informed and knowledgeable about the 
young changing voice. The informed conductor will know that one of the symptoms of voice 
change in females is the decrease in range. Often, the high notes are not easily produced or are 
extremely breathy and the tessiturae constantly fluctuate. Therefore, it might be desirous to have 
the girl float around between the voice parts. 
An interesting study by Moore (1991), investigated children’s and adults’ preferred tessiturae in 
singing familiar songs. Over 100 children and teachers were recorded singing familiar songs. 
Mean tessitura findings revealed that all subjects regardless of age sang familiar songs in the 
bottom part of their potential singing range. Findings suggested that teachers and children may 
unwittingly sing in low tessiturae unless reminded to lift their voices. 
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McKinney (2005: 108) mentions two rules of voice classification: 
The first rule of voice classification is to “not be in a hurry”. Vennard (1967) supports this and 
states that premature diagnoses can be harmful to the student and very embarrassing to the 
teacher. It is best to begin in the middle part of the voice and work upward and downward until 
the voice classifies itself. 
The second rule of voice classification is to “assume that a voice is a medium classification until 
it proves otherwise”. There are two reasons for this rule:  
 The majority of the populace possess medium voices 
 The chance of a harmful misclassification is minimized 
Gackle (2011: 25) and McKinney (2005: 110) suggest the following criteria in classifying voices 
according to their vocal development. Using these criteria, classification can be determined 
relatively quickly by listening to individual students: 
 Average speaking pitch 
 Vocal range and tessitura 
 Register development (appearance of passagi) 
 Overall vocal quality (timbre) 
 Secondary characteristics 
5.4.1  Step 1: Average Speaking Pitch 
Average speaking pitch is a non-scientific, but fairly reliable method of determining an 
approximate speaking fundamental frequency in the voice. By having students slowly count 
backwards from ten in one breath, one would find that the lowest pitch that is easily produced by 
the student is approximately a minor or major third below the average speaking voice (Gackle 
2011: 26).  
5.4.2  Step 2: Vocal Range and Tessitura 
5.4.2. a) Range 
“Range refers to the number of notes; from the lowest to the highest pitch a voice sings” (Smith 
and Sataloff 2006: 172). Range can be an effective criterion for use in determining voice 
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classification, but it is most effective when used in conjunction with other factors. It is least 
effective with beginner students and should not be applied too early. 
In a study done by Warren Joseph (1964) on 470 females of which 70% showed evidence of 
pubescence, the more muscular types, most generally, were capable of producing a wider range 
of pitches than the less muscular types. However, once again it must be stressed that this type of 
secondary consideration must be used in combination with other factors. 
5.4.2. b) Tessitura 
Tessitura is often confused with range. It refers to the average pitch of a piece of music or voice 
part (Davids and LaTour 2012: 161). Tessitura can be a very valuable determinant of voice 
classification. 
Having students crescendo on a specific note within the range, listening for the best colour, ease 
of production, clarity and volume is an easy way to determine where the most clear, unforced, 
comfortably produced, resonant sound is created. Determining the tessitura is vital to decide on 
the placement within the sections (Soprano I, Soprano II, or Alto).  
5.4.3  Step 3: Register Development 
As the voice begins to develop, passagi can be observed. Some teachers depend almost 
exclusively on the passagi in determining voice classification. Classification by passagi works 
best with untrained voices. It may be especially helpful in a choral situation where large numbers 
must be tested. 
It is generally accepted that most singers have more or less clearly defined areas in the voice 
where there is a register change, a change of quality, or the necessity for some change in 
technique. It is also generally agreed that the passagi of high, medium, and low voices follow 
that same sequence, with the higher voices having a higher passagi (McKinney 2005: 113). 
It is interesting to observe that the most obvious transition occurs in the lower part of the female 
voice (going down from middle voice to chest voice). Female voices also tend to exhibit a 
second passagi approximately one octave higher (going up from middle to head voice). There is 
general agreement that the upper passagi are more conclusive for categorizing voices (Shewan 
1979: 17-19). 
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In the young female singer, the most obvious passagi is found from F– A/Bb (above middle C) 
as she enters into Phase 2B (Gackle 2011: 27). With vocal training the student can learn how to 
effectively blend the two registers. As the voice continuous to mature, this particular 
readjustment becomes less pronounced and the appearance of the passagi at D - F# (one octave 
above middle C) becomes more apparent. 
5.4.4  Step 4: Vocal Quality (Timbre) 
Voice quality is heavily relied upon by experienced voice conductors in arriving at a voice 
classification and is probably the easiest criteria to observe. However, there are pitfalls and many 
young voices are misclassified as sopranos just because they sound light. This is especially true 
of young girls who replace the head voice with falsetto (McKinney 2005: 112). 
Those working with young changing voices will be familiar with a breathy and husky vocal 
quality and will generally associate that with adolescence. This particular problem will be 
discussed in more detail in Chapter 6. In determining voice classification based upon 
developmental phases, one needs the ability to discern the subtle differences which occur in the 
girl’s voice as it proceeds from the flute-like child’s voice through the breathier mutational 
phases to the young adult phase where the breathiness tends to diminish. 
In light of the above, it just underlines again how important it is for the conductor to have a 
sound knowledge of the changing voice. 
5.4.5  Step 5: Secondary Considerations 
McKinney (2005: 114) includes other factors which may enter into voice classification such as 
physical characteristics, speech level (which is discussed in Step 1) and scientific tests. As a 
general rule, persons with high voices tend to have round faces, short necks, large chests, and 
short stature, while those with low voices tend to have long faces, long necks, flat chests, and tall 
stature. Other determinants could be the appearance and dimensions of the hard and soft palates, 
or the bone structure and physiognomy. These statements no doubt are valid, but must be applied 
with caution as there are always exceptions to the rule, especially for the young singer. 
In all probability a time will come when a singer’s voice classification can be accurately 
determined by scientific tests. However, for the foreseeable future, it is likely that teachers will 
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continue to evaluate voice classification subjectively, using the same criteria they traditionally 
have. The best classification decisions are probably reached by considering all the available data 
and not just one criterion. However, when all data have been considered and it is still difficult to 
decide, comfortable tessitura probably is the most important factor (McKinney 2005: 115). 
5.4.6  Group versus Individual Classification 
Individual classification is arguably the preferred type of method to use in voice classification. 
However, this type of individual classification takes time, and time is something that might not 
always be in abundant supply. 
An individual audition of each singer on the first day of a rehearsal may be unrealistic in terms of 
time, very intimidating for students, and tedious for the entire group. In these cases it may be 
advisable to utilize a form of group classification. Group voice classification does not actually 
involve applying the phases of voice classification to individual voices. Rather, it is based on the 
teacher’s knowledge of the vocal development phases and the subsequent assignment of 
individual voices to specific voice parts in a group setting without the use of the individual 
classification procedure. 
Methods of voice classification in a group setting vary among the sources. However, two 
common elements emerge: allowing the girls to pitch the testing example (testing song) in a 
range that feels comfortable for them, and, to test the girls as a group (Friddle 2005: 43). 
The approach of Cooper (1973), Gackle (2011) and Cooksey (1999) in group classification is 
very similar in that girls are asked to sing a song in various keys to determine their most 
comfortable tessitura. In this way they are divided into their various parts. Emphasis here will be 
on uniformity of vocal quality and balance between the voice parts. 
Care must be taken to ensure that the group classification procedure is performed with the least 
amount of intimidation and in the quickest and most expedient way. The process needs to 
accomplish the basic goal, which is to have students’ voices assigned to vocal parts so that 
singing can occur as quickly as possible. 
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5.4.7  The Dangers of Misclassification 
In light of everything that has been mentioned about the classification of voices, it becomes 
evident that voice classification, whether individual or group related, is a process of upmost 
importance.  
There are many dangers which can result from misclassification: loss of tonal beauty and 
freedom of production, a shortened singing career, continuing frustration and disappointment, 
and the possibility of serious vocal damage (McKinney 2005: 107). Unfortunately some of these 
dangers are not immediate ones; the human voice is quite resilient, especially in early adulthood, 
and the damage may not make its appearance for months or even years. Continual singing 
outside of your best range eventually will take its toll. 
Singing at either extreme of the range may be damaging, but the possibility of damage seems to 
be much more prevalent in too high a classification. A number of medical authorities have 
indicated that singing at too high a pitch level may contribute to certain vocal disorders. Brodnitz 
(1959: 63) relates “singing at too high a pitch level to the development of vocal nodules” and 
Greene (1989: 123) states: “Sopranos singing above their natural range may develop vocal nodes 
since many are mezzo-sopranos but the fashion today is for soprano singers.” 
Increasing tension on the vocal cords is one of the means of raising pitch. Singing above your 
best tessitura keeps your vocal folds under a great deal of unnecessary tension for long periods 
of time, and the possibility of vocal abuse is greatly increased. 
Singing at too low a pitch level is not as likely to be damaging unless you try to force your voice 
down. When a person sings his lower notes correctly, there is an element of relaxation which 
permits the vocal folds to vibrate freely. If a pitch drops below a person’s singing range, the 
sound will become almost inaudible or will turn to breath. This will not harm the voice unless the 
singer tries to force out a low pitch. The secret of successful low notes is the relaxation of the 
support mechanism as the pitch descends. If this is done, there is little chance of vocal damage.  
McKinney (2005: 119) points out four major reasons for shortened vocal careers and three of 
them can be avoided: wrong classification, incorrect technique, singing too much and too often 
without proper rest, and health problems. If classification and technique are correct, it would 
usually be possible to sing for longer and more frequently without damage.  
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5.5 THE ROLE OF THE CONDUCTOR IN PLACING THE 
ADOLESCENT FEMALE VOICE WITHIN THE CHORAL 
FORMATION 
Taking into account what has already been discussed, the next logical step would be to place 
these classified voices within the choral ensemble. As mentioned before, students should often 
change voice parts. This builds musical independence, and, as long as the student is vocally 
comfortable, provides a welcome challenge for the individual singer. Even as they move, it is 
into a specific seating chart that is determined by the repertoire being sung. 
Huff-Gackle (1985) and Gackle (2011) prefer to pair unlike voices when placing singers within 
each section. Whether singing in unison or equal-voiced music or music in other vocal 
combinations, voices are like magnets: unlike voices attract and like voices repel. Those voices 
that are heavy are paired with those that are light; those that are breathy are paired with those 
which are more pure. This process encourages a homogeneous tone throughout the row or 
section and ultimately the entire choir. The pairing also aids in the development of tone by 
giving the young, developing voice a point of reference – an ideal of tone quality – while 
encouraging the concept of blend. Fenton (1981: 35) supports this, but also encourages another 
practice whereby the ‘best’ choristers are placed in the centre of the ensemble in a quartet. 
Choristers of lesser abilities are located outward from the centre of the group.  
In the South African context we are often faced with junior high school (Grade 8 and 9) and 
senior high school girls (Grade 10 – 12) in the same choir. It is relatively easy to group junior 
and senior high singers so that individual needs can be met. Usually you will place your junior 
high singers in front of the senior high singers. This insures less ‘pushing’ or ‘forcing’ from the 
younger singers. 
Mixing junior high singers with senior high singers in seated and standing arrangements is not 
always appropriate (Cooksey 1999: 29). Junior high singers will try to compete with the more 
mature singers. This can cause vocal problems to develop which will affect the tone quality of 
the choir as a whole.  
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Gackle (2011: 35-36) encourage the following choral formations for adolescent female choirs: 
Depending on the requirements of the literature, possible formations for SA formations include 
 
Soprano   Alto 
Conductor 
or 
Soprano Alto 
Alto Soprano 
Conductor 
or 
S A S A S A S A S A S A 
S A S A S A S A S A S A 
S A S A S A S A S A S A 
Conductor 
 
For SSA literature, Gackle (2011) encourages a split formation, with the Altos in the centre, the 
Soprano I on the conductor’s left, and Soprano II on the right of the conductor: 
Soprano I  Alto I Soprano II 
Conductor 
 
The use of this formation enables the Alto part to be heard by both Soprano sections equally. The 
Alto part often holds the root of the chord which enables this formation for better tuning and 
overall intonation. In my own experience I can testify that this is the best formation for SSA 
choir. 
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In the four part formation (SSAA), the three-part design is merely expanded by placing Alto II 
behind Alto I, as shown below: 
Alto II 
Soprano I Alto I Soprano II 
Conductor 
 
In this formation, Alto II is in the back, acting as the Bass section does in the SATB setting, 
permeating the whole choir. This also places the Alto I, an inner part of the formation, in close 
proximity to Soprano II. Not only does this arrangement allow the second Sopranos and the first 
Altos the freedom of alternating parts as prescribed by the development of individual voices, it 
also yields better intonation between all parts due to the location of the outer two parts. These 
same benefits can be realized in this seating arrangement which personally I have applied with 
much success: 
 
Soprano I   Alto II   Alto I   Soprano II 
Conductor 
 
Under certain circumstances, the structure of the music may dictate a different type of formation. 
In performing Brahms’s ‘Ave Maria,’ the approach could be varied by placing the first and 
second Sopranos next to each other and the first and second Altos next to each other: SI SII AI 
AII. This formation is beneficial because of Brahms’s musical painting of the Soprano voices 
opposite the Alto voices. 
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CHAPTER 6 
MANAGING BREATHINESS AND HUSKINESS IN THE 
FEMALE ADOLESCENT VOICE 
 
The previous chapter pointed out the essential role that the conductor plays in the musical 
development of the female adolescent. This essential role was divided into four specific areas: 
the selection of repertoire, the audition, the classification of the voice, and the placement of the 
female adolescent voice in the choral formation. This chapter will investigate a specific vocal 
problem pertaining specifically to the female adolescent voice and will explore possible 
interventions that will assist in minimizing this problem in the choral scenario. 
6.1 INTRODUCTION 
All of the stylistic and musical goals which we desire to accomplish within music stem from the 
foundational concepts inherent in good vocal technique. In order to have the students sing 
expressively and artistically, they must first be taught the techniques that allow for those 
expressive qualities. Sally Herman (1988: 34) refers to the ‘pyramid of musicianship’: At the 
base of the pyramid is vocal production – the teaching of ‘how’ to sing. In the middle is music 
literacy –students can never be free to become complete musicians until they learn to read music. 
On top of the pyramid is artistic expression – it is here that the adolescent experiences the 
wonder of music making. 
No singer will be successful without first being able to sing with a well-produced sound. It is 
common place for adolescents to reach this age without the necessary skills for proper vocal 
production. Teachers of adolescents must be prepared to teach them how to sing, as well as what 
to sing. After all, the fundamental process of vocal production is the same for all ages (Herman 
1988: 34, Grace 1935: 812). 
However, it is not within the scope of this treatise to provide a discourse on vocal pedagogy. The 
conductor will be confronted with several challenges along the way, especially the changing 
voice and providing the students with a concrete and direct approach in vocal production would 
be very beneficial. Using imagery in conjunction with this concrete approach in the choral 
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rehearsal can also be most effective in explaining vocal production (Mack 1964: 95). It was 
William Skoog (2004: 43) who said: “Since singing involves the mind’s ability to re-imagine and 
replay pitch, rhythm, tone, word, and emotion, the power of mental imagery in singing cannot be 
overstated”. This is supported by Linklater (2006: 66): “When you regularly employ imagery to 
exercise the experience of voice, you program a mind/body connection that brings imagination 
out of the head and into the realm of the body”. 
In my own experience working with the changing voice, I know that some of the typical 
problems that the conductor certainly would encounter while working with these adolescent 
voices would be: a forced tone, smoothing out the register transitions, unifying the chest tones of 
the altos, accessing high pitches, vowel modification, and belting. All of these challenges are the 
same across the board, whether one is working with the male or the female adolescent voice. 
However, there is one challenge that pertains specifically to the female adolescent voice: the 
breathy, husky tone throughout the vocal range from ages 11/12 – 14/15.  
As previously mentioned in Chapter 4, this is partially due to the ‘mutational triangle’ or the 
‘glottal chink’ which is the incomplete closure of the posterior part of the glottis. Anytime the 
vocal folds do not close adequately enough, breath support will push unused air past them. 
Wasted air also leads to a lack of breath control. Just as a tyre with a bad valve can go flat 
quickly, so can a singer run out of breath in a short time if her vocal cord closure is too loose or 
too weak to prevent it. 
Bottoms (1998) investigated William Vennard’s (1967) ‘light mechanism’ principle which was 
offered as means of better understanding the female adolescent voice and its typical light, 
breathy tone quality. This peculiar sound has posed a challenge to every junior high and high 
school conductor because, although it can be quite pretty and even expressive, it seems to have 
little substance. 100 adolescent subjects attempted three tasks, one acoustical, one perceptual, 
and one diagnostic. Through the acoustical task it was discovered that not all adolescent females 
produced a weak, breathy voice. The perceptual study found that student judges were able to 
correctly identify 63% of the sounds, some with upper partials and some without. The diagnostic 
study found a direct relationship between breathiness and the presence of upper partials in that 
breathiness had the effect of reducing upper partials. 
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Breathiness may also result from poor approximation of the vocal folds resulting from a lack of 
breath management. Proper breath management may be utilized to close the glottis more 
adequately, although the breathy tone quality cannot be eliminated completely (Cooksey 1999: 
8).   
In light of the above, it is clear that the conductor must have a firm understanding of the 
breathing mechanism and breathing process, especially if one works with the changing voice. 
Therefore it will make sense to briefly discuss the respiratory function and to also investigate 
interventions that the conductor can put in place to minimize the breathiness in the female 
adolescent voice. It must be said in advance that most of the procedures and techniques that will 
be discussed can be used across the board whether working with males or females. However, one 
must remember that the investigation of these procedures and techniques, as far as the study is 
concerned, is specifically to address a problem unique to the female adolescent voice. 
6.2 THE RESPIRATORY PROCESS 
Breathing is the foundation of singing. “Uncontrolled breath is like a rickety foundation on 
which nothing can be built, and until that foundation has been developed and strengthened, the 
would-be singer need expect no satisfactory results” (Caruso and Tetrazzini 1975: 10).  
Breathing for singing and speaking is a more controlled process than is the ordinary breathing 
used for sustaining life. The controls applied to exhalation are particularly important. The 
singing voice is a wind instrument which depends upon a breath source for the production of 
sound. Without this breath energy the tone is lifeless, lackluster and often breathy. The basic 
techniques of breath management form the vocal foundation from which style, articulation, tone, 
and dynamic contrast emanate. Without the development of breath management skills, the 
phrasing is impaired and dynamics and other stylistic aspects of the music cannot be achieved 
(Gackle 2011: 48).  
According to Davids and LaTour (2012: 23), a singer with a proper breathing technique will: 
 Create the breath pressure necessary to sing higher notes properly 
 Meter breath to handle long passages 
 Modulate breath pressure to better control dynamic level 
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 Avoid a strained sound by not using the muscles surrounding the vocal tract to squeeze 
air through the tract 
 Relax the breathing muscles between phrases, easing tension and producing a freer and 
more pleasing sound 
 Have a more stable vibrato 
Ware (1998: 82) describes the breathing process in four phases: inspiration (inhalation), 
suspension, expiration (exhalation), and recovery. It can be summarized as follow: 
“During inspiration the air enters through the mouth and/or nose into the pharynx downward 
through the larynx into the trachea, bronchi, and lungs. The diaphragm descent expands the rib cage 
and abdominal wall. The abdominal organs and lower abdomen distend and the lungs expand within 
the rib cage. There is a brief suspension period when recoil forces overcome the muscular forces of 
rib-cage expansion, and the process reverses direction. During expiration the lungs recoil inward, 
drawing the rib cage with them and the abdominal muscles return to their resting state. The 
diaphragm recoils upward, reducing the volume of the rib cage and increasing pressure in the 
thorax. Air is expelled from the lungs, either silently or with vocalized tone. Finally, there is a 
moment of relaxation for all muscles involved in the breathing process, before the breath cycle 
begins anew”. 
Dimon (2011: 22) and Laidlaw (1988: 11) categorize breathing in three principal ways:  
 Clavicular or chest breathing  
 Rib or costal breathing 
 Abdominal or diaphragmatic breathing 
The most efficient method is a combination of the last two types. This involves a combined use 
of the costal (rib) and low abdominal muscles. This ideal breathing technique is achieved 
through a combination of middle and low torso expansion, which includes (Ware 1998: 85): 
 An elevated, expanded chest (rib cage) to provide for a full lung expansion 
 A relaxed lower abdominal expansion as a result of diaphragm distension which causes 
downward lung expansion and inhalation 
 A broad back expansion, the result of an expanded rib cage and lower abdominal muscle 
release. 
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In order to create room for the diaphragm to descend and for the lungs to expand, one requires a 
high sternum.  With the sternum in the proper position, more vertical space is created and the 
ribs are able to expand more easily, both of which aid the process of inhalation. When inhaling, 
the breath intake should be inaudible (Skoog 2004: 45).  
Singers should take full breaths when inhaling, but must avoid the temptation to take as much 
breath as possible: “The lungs should never feel crowded - only satisfied” (Miller 1996: 26). 
Overfilling the lungs tends to increase the rate of exhalation and overblown exhalation produces 
a breathy, grainy-sounding, or ‘unfocused’ tone. This could be another reason for a breathy 
sound. Grace (1935: 815) advises that singers should breathe through the mouth unless you are 
humming or have a long rest period. Breathing through the nose means the soft palate will be 
down, creating insufficient space in the pharynx and the risk of a nasal tone. With inhalation 
having taken place, we are ready to sing. It is at this point that many singers have heard that they 
need ‘breath support’ to sing properly.  
6.3 THE CONCEPT OF BREATH SUPPORT 
In the field of vocal study there is no real consensus regarding support and how to achieve it, but 
general agreement exists that in order to sing, the breath must be managed differently than during 
normal exhalation (Dimon 2011: 43).  
If you breathe in and out casually and vocalize on one of the out-breaths, you will notice that the 
sound that comes out is throaty and lackluster, and it quickly trails off, because there is little 
breath to sustain it. This sound (which is not even real singing) seems to have no energy; it lacks 
‘support’. When we produce sound with more conviction and are able to create a true sung tone, 
something different happens in the breathing to efficiently vibrate the vocal folds and to sustain 
these vibrations, which feels like an increased pressure in the diaphragm or abdomen; hence the 
idea of ‘supporting’ the breath with the diaphragm. This analogy is a common, but incorrect one 
as the diaphragm muscle cannot support anything, as it is a muscle of inhalation, and singing 
occurs not on the inhalation, but on the exhalation. The diaphragm can steady and control the 
tone, but cannot support the tone (Doscher 1987: 21). 
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In this instance, the abdominal muscles are more important for breath support. Miller (1996: 29) 
points out that there must be a gentle activation of the abdominal muscles which the singer will 
feel as a slight pushing out of the abdomen, but with little or no muscle wall excursion.  
Sufficient breath support will also aid breath metering which involves the conserving of air 
during singing to complete musical phrases with adequate energy. Efficient metering of the air 
requires exhaling no more and no less than what is necessary to produce the desired tone. 
Especially for young singers (under 21) it is preferable to rather use a low, steady flow of breath 
pressure instead of a high, fluctuating one as the muscles of the neck and pharynx are not yet 
sufficiently developed (Doscher 1987: 21). 
Breath management skills are built on a foundation of good body alignment, the primary 
prerequisite for which is relaxation. In teaching breath management skills, there should always 
be an emphasis on the freedom of the voice and of the instrument as a whole. An understanding 
of the connection of breath and voice is also essential.  
Skoog (2004: 45) suggests the following images and procedures in promoting good breath 
management skills: 
 For the singers to discover abdominal breathing by activating the diaphragm, they can 
place their hands on their abdomens and ‘pant like dogs’ or they can lightly and quietly 
cough. Ware (1998: 87) supports this exercise. 
 
 To promote deep inhalation with a descending diaphragm muscle, have the singers place 
their thumbs on the bottom of their rib cages and extend the little fingers downward to the 
hipbones. They must imagine an inner tube circling their waists between their fingers and 
thumbs. When inhaling, they should imagine the inner tube expanding fully. Continue 
this exercise with the hands also on the back. Gackle (2011: 56) uses the phrase: “breath 
through the hands.” Herman (1988: 36) supports this exercise and extends it by doing 
staccato exercises while keeping the hands in position. The singers will clearly feel the 
bounce of the abdominal area against their hands. 
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 A related approach to the above is to have students imagine placing large balloons in 
their bellies. While rounding their lips as if drinking a thick milkshake, have them inhale 
slowly as if through a straw, filling their internal balloons fully and deeply. Gackle (2011: 
55) supports this exercise and stresses further that there should be no up or down 
movement of the shoulders. 
Breathing exercises are often the first to be dropped from both individual and choral warm-ups. 
Perhaps this is because we think of breathing as something we do every day, and thus easily 
modified to accommodate the demands of singing. We may also assume that once we have 
completed some breathing exercises we will implement what we have learned. Developing fine 
control over all of the muscles involved in breath support and control takes months, or even 
years, to become fully automatic. Breathing practice is needed until the appropriate movements 
become automatic and reflexive (Bunch, 1995). 
6.4 INTERVENTIONS FOR MINIMIZING BREATHINESS 
The best intervention for minimizing breathy sound is to train the vocal folds to close properly, 
thereby eliminating or minimizing the excess breath (McKinney 2005: 82). If the vocal folds 
were under direct control, this might be easy, but such is not the case. This action must be 
brought about by indirect means – by certain thought patterns and conditioned reflex actions. 
Thinking of the beginning of a yawn or actually beginning a yawn will cause the vocal folds to 
move out of the way of the anticipated incoming breath; the glottis has been opened. Conversely, 
the thought of beginning a humming sound will bring the vocal folds together and close the 
glottis. 
McKinney (2005: 83), as well as Grace (1935: 814) suggests the following procedure: 
 Take a comfortable deep breath and think of starting to hum. You will find your mouth 
and your vocal cords closing in preparation for the hum. As you begin to hum, bring your 
teeth together firmly and try to feel a ‘buzzing’ vibration in the roof of your mouth. This 
type of hum is somewhat penetrating in quality but is seldom breathy. Now, with your 
mouth still closed, continue humming while separating your teeth by dropping the lower 
jaw down freely. Try to maintain as much vibration in the roof of the mouth as possible. 
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This type of hum is more relaxed and has a better quality than the first one; it will not be 
breathy if it is properly produced. Ensure that the lips are loose and that the students do 
not clench the jaw. 
Another means by which to encourage proper closure of the vocal folds is by asking the student 
to employ more energy when singing. Often the glottal closure is inadequate simply because the 
body is not working hard enough to produce a vital sound. Factors like poor posture, shallow 
breathing and a lack of involvement in the music can cause this. The breathiness which results 
from not using enough energy can be rectified quite easily by asking the student to sing more 
loudly or to imitate an opera singer. 
McKinney (2005: 84-85) also advocates the use of vowels and consonants to be used to combat a 
breathy sound. The more forward or frontal vowels, such as ‘eeh’ (as in beet) and ‘ay’ (as in 
day), are inherently more tense in their production than the other vowels. Therefore, they are 
conducive to non-breathy sounds with ‘eeh’ being especially effective in this regard. As a first 
step, vocalize the choir on one of the forward vowels; if the breathy sound persists, ask the choir 
to pull their teeth firmly together while singing the vowel. This clenched jaw position is not 
recommended for normal singing, but as a temporary expedient it does firm up the laryngeal 
action enough for the student to experience a non-breathy sound. Its use should be discontinued 
as soon as the student can go from this position to a relaxed jaw without the sound becoming 
breathy. 
The nasal consonants, ‘m, ‘n’, and ‘ng’, coupled with other consonants that require firm lip 
and/or tongue action may be effective in eliminating breathiness. Descending five-note patterns 
on words like ding, boom, no, wing, nee and zoom is advisable, although ‘ding’ is often more 
successful. Having your choir substitute the words of a song with one or more of these sounds is 
also beneficial. 
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6.5 CONCLUSION 
As mentioned before, one will very seldom eliminate the breathiness in adolescent singers 
completely; however, by implementing above interventions one can minimize it considerably. In 
my own experience working with the female adolescent voice, I can support all the interventions 
mentioned above. I find that the humming exercises are especially the most efficient exercises to 
use to minimize breathiness. Humming a descending passage and then following it up on vowels 
like ‘oo’ (like in do) and ‘eeh’ (like in beet) works very well. 
In the words of Vennard (1967: 63): “Young singers should not be driven to eliminate this 
breathiness impatiently”.  However, once the voice change is completed, there is no reason to 
allow breathy phonation to continue. 
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CHAPTER 7 
INVESTIGATING THE CONCEPT OF SINGLE-GENDER 
CHOIRS IN HIGH SCHOOL 
The previous chapter examined a specific vocal problem pertaining specifically to the female 
adolescent voice with possible intervention that would assist in minimizing this problem in the 
choral scenario. This chapter is an extension of the previous chapter as it will identify the 
positive impact of single-gender choirs in high school. It also addresses the negative image of 
the female chorus and how it can be promoted by the conductors. 
7.1 BACKGROUND 
In previous chapters I have specifically highlighted issues related to the female adolescent in 
terms of vocal development, as well as physical and psychological development and how this 
affects the classification process of the voice. The conductor has been portrayed not only as a 
voice teacher who needs considerable knowledge of the subject he works with, but also someone 
who has the ability to successfully conduct an audition, whether in an individual or group 
context, and select repertoire that will meet the needs of the singers with regard to technical and 
aesthetic considerations. In the previous chapter I discussed a problem that is specific to the 
female adolescent voice and investigated possible solutions for it. 
In light of the above, it is clear that the adolescent, whether male or female is a complex subject 
to work with. Therefore, this chapter will focus on the age-old question: Are single-gender choirs 
more beneficial, and a possible solution to various problems associated with adolescents, to the 
conductor and the singers themselves in high school? 
7.2 THE ADVANTAGES OF SINGLE-GENDER CHOIRS 
The decision to separate co-educational school choirs, especially junior high school choirs 
(Grade 8 and 9) by gender is a complex one. Unfortunately, no clearly articulated argument 
supported by research exists in favour of gender-defined choral ensembles for adolescents. 
However, the overwhelming feeling is that it is to the advantage of the student to separate the 
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male and females into separate choirs in high school for various reasons (Zemek 2010: 19). 
These reasons will be elaborated on as the chapter proceeds. 
One of the main reasons supporting this separation is the rapid acceleration, in more recent 
times, of the onset of puberty, as discussed in Chapter 3. This validates the argument for 
separating boys and girls choruses, enabling conductors to better address their physical 
behaviour and cognitive differences while enhancing instructional practices and promoting 
healthy singing (Patton 2008: 67).  
While male brains remain relatively stable from day to day, female brains go through fluctuating 
concentrations of oestrogen, progesterone, and other hormones that subject girls to a range of 
emotional experiences. “For a girl, the passage into adolescence is not just marked by menarche 
or a few curves. It is marked by a loss of confidence in herself and her abilities. It is marked by a 
scathingly critical attitude toward her body, and a burgeoning sense of personal inadequacy” 
(Orenstein 1994:16). The need to be perceived as feminine by boys and succeeding at what 
seems to count the most at high school – social acceptance; often leads girls to deny true 
acknowledgement of their abilities and interests (O’Toole 1998: 12). 
Cox (2002: 68) and Zemek (2010: 19) agree with this and argue that from a boy’s perspective, 
separating the sexes is a guarantee for getting more boys into the choral programme and that 
problems need to be addressed separately without fear of embarrassment. Skoog and 
Niederbrach (1998: 19) states that in implementing the above, one can learn more about the 
individual singer and his or her various problems and then find solutions to those problems. Cox 
(2002: 68-69), Zemek (2010: 19-20) and Skoog and Niederbrach (1998: 19-20) further point out 
those positive factors that result in the training of separate sexes include: 
 Establishing a healthy form of competition between the boys and girls classes 
 Less competition socially when singing in choirs of the same gender 
 Fewer discipline problems when the opposite sex is not present, therefore eliminating the 
‘flirt’ factor 
 Training techniques specifically designed for the male or female can be implemented 
 Single sex teaching environment can encourage students to gain confidence that is crucial 
to ensuring continued participation 
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 That the singers would do more singing in the outer vocal ranges, and would develop true 
concepts of the ensemble’s sound 
 The selection of repertoire for this age, boy or girl, is much less challenging when 
pursuing single gender pieces that are designed to fit specific needs 
While puberty is a significant transition for both sexes, research indicates that it is a particularly 
difficult time for the girls because, on average, they complete puberty as boys enter it, which 
means that girls are from a developmental point of view, physically, emotionally, and vocally 
mature before boys (O’Toole 1998: 12). Girls operate very differently to boys in terms of 
communication, connection, emotional sensitivity, and receptiveness and this is therefore yet 
another reason to advocate separating boy and girl choirs (Patton 2008: 68). 
Getting boys to behave and sing well is a challenge for many conductors. As a result, girls take a 
back seat to boys in the choral scenario. Boys act out in choir for three reasons: identity crises, 
vocal needs, and the fact that the profession has cultivated a sense that male singers are entitled 
to special attention. This unfortunately usually detracts from the advancement of young women’s 
vocal and musical development and therefore separating boys and girls choirs is also supported 
by O’Toole (1998: 22).  This scenario will allow boys the privacy to work out their vocal and 
emotional differences, while the girls develop at their own pace, unhindered by disparity in 
abilities. Poliniak (2010: 54) further states that “maintaining single-gender ensembles gives the 
students the opportunity to focus more fully on the musical rather than the social aspect in what 
is a crucial time in their development. Often single-gender ensembles are a multi-grade 
ensemble, where the older students can serve as role models for the younger set who are going 
through vocal changes”. 
Having a large number of girls available one could subtly devalue female singers, balancing 
numbers with tenors and basses, rather than nurturing and growing outstanding girl choirs. In the 
majority of cases, girls will outnumber boys in a co-educational context, which means they will 
have limited opportunities and will have to work harder and be better musicians than boys to 
achieve the same rewards (O’Toole 1998: 26). Often the quality of the women’s voices is part of 
the conversation also, but without fail the number of men becomes an indication of quality. 
Unfortunately, both these situations reinforce the notion that men who sing are special, while 
women who sing are ordinary. 
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In light of all that has been discussed, it could well be argued that the advantages of separating 
the sexes in the choral scenario in high school far outweigh the disadvantages. Poliniak (2010: 
55) states that although many choral directors do not have the luxury of running both co-
educational and single-gender choirs, this option does provide the best of both worlds, with 
maximum benefit for both genders. 
7.3 THE IMAGE OF THE FEMALE CHORUS 
Lastly, I would like to address issues regarding a recent study by Dee Gauthier (2005): 
Over 300 high school choral singers (male and female) who were involved in a mixed, male or 
female choir were asked six questions. The questions ranged from preference of choir type, to 
the prestige of different types of choirs, to which choir types are audience favourites. Across the 
board the mixed choir was by far the first choice of ensemble to sing in, and the women’s choir 
the least preferred ensemble to sing in. The comments from the female participants were 
particularly worth noting. Reasons for preferring to sing in a mixed choir given by females 
ranged from: 
 A variety of sound and range of the voices in a mixed choir 
 A fuller sound with more depth, difficulty and variety of literature 
 Richness of the male voices 
 The social aspect: more fun singing with males 
 Most prestigious choir type 
Reasons for preferring not to sing in a female choir given by females included: 
 Women’s choirs are too shallow and lack substance 
 They sound whiney, lack range, sound breathy, are out of tune 
 Being part of a female choir is a disappointing experience 
 Female choirs do not draw audiences 
Reasons for preferring to sing in a female choir (a very small percentage) given by females were 
that: 
 They like the unity of the female voice 
73 
 
 They preferred the SSAA harmonies 
 They found the alto part more interesting 
 They felt that the single-gender choir was a closer knit group that provided a comfortable 
environment and a better sense of community. 
Arguably, one could conclude that for some reason there does not seem to be the same prestige 
associated with a female choir, as compared to the mixed choir and male chorus. However, there 
is no excuse for having an average female choir. It is important that conductors promote a 
positive image and insist on striving for excellence in musicianship and performance in the 
female choir.  One of the biggest challenges for the conductor would be the issue of repertoire. It 
is imperative that the female choir should study and perform challenging music. This will 
enhance the capabilities of the singers, and stimulate growth in the various choral aspects (Skoog 
and Niederbrach 1983: 20). Care must be taken when choosing music written for the female 
voice so as not to select texts that are stereotypical to the female singer (Gauthier 2005: 46). 
Female choirs not only sing primarily the music of male composers, they also perform music 
written mostly from the male perspective. Many love songs are written from the perspective of 
stereotypical male desire that portray women as mere objects of beauty. Besides singing from the 
male perspective, repertoire requires girls to sing about male experiences, even in an all-female 
ensemble (O’Toole 1998: 16-17).  
Wahl (2011: 55-57) encourages conductors to provide female choirs with female role models in 
repertoire choices. By including repertoire by women composers or authors, one allows these 
works to be assessed on their own merit that can be considered equally alongside their male 
counterparts. It provides female singers with the confirmation that women can be successful as 
composers and writers – just one example of encouraging females to be strong, confident women 
with a passion for music.  
7.4 FROM MY PERSPECTIVE 
In my experience, female choirs operate successfully in an all-female school, but are more 
challenged in a co-educational environment. I did teach in a co-educational high school a few 
years ago and had to make the difficult decision to either split the sexes or have a mixed choir. I 
chose the first option and in retrospect, it was the right option. The number of the girls wanting 
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to sing far outweighed the boys. By separating the choirs I could afford more girls the 
opportunity to be part of the programme. I explained this to the management of the school and 
luckily they were very open to this concept. Both choirs had their own identity which promoted a 
healthy and safe competition between the two groups. 
Currently I am working at an all-girls school and find having a female choir very rewarding. By 
all accounts it does begin with repertoire – having patience in selecting challenging, but exciting 
music that was composed for female voices just brings another dynamic to the group. Today 
there are many quality compositions for female choirs to choose from. It is a question of looking 
for it. 
In South Africa the image of the female choir is a healthy and a successful one. In the recent 
ATKV National Choir Competition it was female choirs who walked away as overall winners in 
all three main high school categories. This just adds to the perceived view that single-gender 
choirs are to the advantage of the students and conductor, and that the establishment of an 
excellent female choir is a possibility. 
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CHAPTER 8 
A SUMMARY  
8.1 REVIEWING THE SECONDARY OBJECTIVES 
Chapter 1 presented a detailed outline of the secondary objectives that this study aimed to 
highlight. Each objective was directly connected to a specific chapter in this treatise and was 
summarized as follows: 
Objective 1 (Chapter 2): To provide a fundamental analysis of the different voice registers in 
the female voice and how vocal problems that the female adolescent might experience can be 
traced back to the voice registers and the functioning of the vocal muscles. 
Objective 2 (Chapter 3): To present a basic overview of the physiological and psychological 
changes the female experiences during puberty and how it impacts on the changes in vocal 
development. 
Objective 3 (Chapter 4): To investigate the audible effects of the physiological changes during 
puberty on the vocal development of the female adolescent and to explore the different phases of 
vocal development in the female adolescent voice. 
Objective 4 (Chapter 5): To scrutinize the role of the conductor in the vocal and musical 
development of the female adolescent with specific reference to selecting repertoire, the audition, 
the classification process, and the placement of the voices within the choral formation.  
Objective 5 (Chapter 6): To analyze a specific vocal problem pertaining specifically to the 
female adolescent voice and implementing possible interventions that will assist in minimizing 
this problem in the choral scenario.  
Objective 6 (Chapter 7): To explore the advantages of single-gender choirs in high school and 
how the image of the female chorus can be promoted by conductors.  
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8.1.1 Objective 1  
Chapter 2 dealt with, as a secondary objective, the analyzing of the different voice registers and 
functioning of the vocal muscles of the female voice, and how this can linked to several vocal 
challenges that the female adolescent might experience during puberty. 
I began with this chapter because arguably, the foremost objective for any conductor should be to 
guide his singers in producing a smooth transition between the different registers. This chapter 
also illustrated a broader concept of the female voice and did not exclusively address the female 
adolescent voice, although references to the female adolescent voice were made. Furthermore a 
sound knowledge of important elements that relate specifically to voice registration such as the 
range and the passagi, is vital for further study in the field of the female adolescent voice.  
General consensus prevailed after exploring the history, various terminology and theories of the 
female voice registers on the existence of three main registers namely: head voice, middle or 
mixed voice, and chest voice. It became evident, after further investigation into the 
characteristics of these registers that each register has unique qualities that differ vastly from the 
qualities of the male registers. The female chest register, for instance, has a clear audible break 
between the chest and the middle register and has such a unique quality to it, when compared to 
the middle and head voice, that it further substantiated the existence of this independent register 
from the others. It also become clear, when examining vocal fold vibrations between the head 
voice registers of men and women that the functioning of the head voice in women differs vastly 
from that of men. The middle register of women is also much broader than is the case with the 
male middle register, although this register is the most vulnerable register in the female range. 
Another highlight of this chapter was the discussion around the female passagi. The passagi 
plays a vital part in voice classification and a thorough understanding of this concept is therefore 
imperative. General agreement exists with regards to the upper passagi in women although this 
is a more troublesome passagi. However, the lower passagi in women is more controversial and 
varies from source to source. 
What emerged was the importance of the conductor being equipped with a sound understanding 
of the different voice registers and the functioning of the vocal muscles. This knowledge is the 
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foundation of singing and assists us in addressing typical vocal problems like breathiness, voice 
‘breaks’, vowel modification, accessing high pitches, etc.   
8.1.2 Objective 2 
Chapter 3 was a continuation of Chapter 2 and provided, as a secondary objective, further 
background on the female adolescent in terms of the physiological and psychological changes 
she would experience during puberty and how it impacts on vocal development. 
There was an abundance of information, from a physiological point of view, on the skeletal 
growth, thelarche (breast development) and menarche (onset of menstruation) that the adolescent 
female experiences during puberty. The onset of puberty has marked a rapid acceleration over 
the last few centuries which have a direct influence on the decisions the conductor, working with 
the adolescent, must take.  
When the impact of these physical changes of female vocal development was compared to that 
of male vocal development, one came to the realization that the changes are not as dramatic or 
obviously audible as that of the male adolescent voice. However, there are numerous changes 
which are conveyed in a richer and warmer sound, thereby highlighting the difference between a 
primary school treble choir and a female high school choir. 
However, there was limited information and focus on the aspect of self-awareness and the 
influence it has on the concept of singing on the adolescent female singer.  
8.1.3 Objective 3 
The secondary objective of Chapter 4 was divided into two sections. Section 1 investigated the 
auditory effects that the physical changes, discussed in the previous chapter, has on the voice. 
In this chapter research showed that there are two obvious auditory effects in the voice that 
manifest themselves during these physical changes. Firstly, the most noticeable one is the 
breathiness or huskiness of tone due to the ‘mutational triangle’ or the ‘glottal chink’ which is 
the incomplete closure of the posterior part of the glottis as a result of a weakness in the 
interarytenoid muscles. The second auditory effect in the female adolescent voice is the change 
in the passagi. Specifically the upper passagi of the female voice tends to be higher during 
adolescence than pre-adolescence. 
78 
 
This changing passagi combined with the overall characteristics of the voice introduced us to the 
second section of the secondary objective namely the exploration of the developmental phases of 
the female adolescent voice as categorized by Dr Lynne Gackle. Her findings in this regard were 
used in several sources regarding the female adolescent voice. She highlighted the fact that the 
different phases of voice change must be an informative and encouraging process whereby the 
adolescent must be aware of the paths they may take and the patience they must display on the 
route to achieving vocal maturity. By comparing the vocal changes to the other physical 
transformations they experience, adolescents will feel encouraged to keep singing through this 
difficult period in their life. 
This chapter emerged as a crucial one in this treatise. Gackle comprehensively connected several 
elements like the Speaking Fundamental Frequency (SFF), timbre of the voice, characteristics of 
the voice, age of the student, and the suggested assigned voice part to accurately determine the 
developmental phase of the adolescent female.  
8.1.4 Objective 4 
Chapter 5 scrutinized the role of the conductor in the vocal and musical development of the 
female adolescent. The conductor is often the focal point on how the adolescent perceives 
singing, especially during puberty and (s)he will be the only voice teacher that the vast majority 
of choral singers will ever experience. This reiterated the fact that the conductor needs to be very 
knowledgeable and informed, not only about the vocal needs of the adolescent, but also the vocal 
mechanism as a whole. 
I have drawn from my own experience in the choral field, and have therefore, focused on four 
areas that the conductor will be faced with in his or her tenure as conductor namely: repertoire 
selection, the audition, the voice classification process, and the placement of the voice within the 
choral formation. 
The challenges of selecting the appropriate repertoire, specifically for the female chorus were 
investigated. Selected music that varies in style, culture and language cannot be underestimated 
in encouraging a holistic musical experience. 
Further research concluded that the audition is a controversial, but vital practice in determining 
the quality of the ensemble. Finding means to ensure a pleasant experience for the student was 
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key and using the audition to classify the voice was vital although the constant monitoring of the 
changing voice is paramount. Several elements such as the range, tessitura, passagi and timbre, 
and the average speaking pitch can be used during the audition to determine the classification of 
the voice type. A highlight in the classification process was the procedure and concept of group 
classification. This process was found to be hugely beneficial as it saved time in the 
classification process, and also ensured less tension during the audition.  
Placing the female adolescent voice within the choral formation is the last step in this 
progression. There were two practices that were found to be potentially very useful: pairing 
unlike voices together, or placing your best choristers in the middle of the ensemble with the 
others around. This could be very efficient in the South African context where our choirs consist 
of students from Grade 8-12. 
8.1.5 Objective 5 
Chapter 6 analyzed, as a secondary objective, a specific vocal problem pertaining specifically to 
the female adolescent voice and suggested possible interventions that could be implemented to 
minimize this problem in the choral scenario. Once again this chapter proved to be invaluable to 
my own experience in working exclusively with the female adolescent voice. 
The light, breathy tone quality that is particular to the female adolescent voice, especially during 
the onset of menstruation, is primarily due to the vocal folds not closing sufficiently during 
phonation. Therefore unused air rushes through this opening which produces this breathy tone. 
We have very little direct influence over the closing of the vocal folds; however, further 
exploration of this vocal challenge did point out that several means of intervention can be put in 
place to minimize this breathiness in the voice. Often a lack of sufficient breath management can 
exacerbate this breathiness and therefore, it is imperative that the conductor has a sound 
knowledge of the respiratory mechanism in order to teach the adolescent female proper breath 
management skills. 
After further scrutinizing this specific vocal problem, I have used the suggested humming, vowel 
and consonant exercises with great success on my own individual students and in the choral 
scenario. By reiterating the importance of a solid breathing technique, the existence of the typical 
breathiness associated with the female adolescent voice has diminished considerably. 
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8.1.6 Objective 6 
Chapter 7, which is an extension of Chapter 6, dealt with the advantages of single-gender choirs 
in the high school environment and how this practice can further alleviate general problems 
associated with adolescent singers. Furthermore, the image of the female chorus and how it can 
be promoted by conductors was explored.  
Investigation into determining the advantages of single-gender choirs in high school made me 
more aware of the advantages of gender defined choral ensembles. Research highlighted the fact 
that vast differences exist between adolescent boys and girls on particularly a physical and 
cognitive level, as well as the physical, emotional and vocal maturity of girls ahead of the boys 
in high school, especially junior high school. Girls operate differently in terms of 
communication, connection, emotional sensitivity, and receptiveness and are more mature in 
their approach to working in a group scenario i.e. a choir, especially when compared to the male 
adolescent and would often be relegated to a passive role as a result of the abundance of attention 
required by their male counterparts. This is sufficient motivation to apply this concept in a co-
educational environment. 
As the literature that I consulted reiterated my own experience, I can vouch that this separation 
ensured focus on the musical aspect, rather than the social aspect when working in a co-
educational, school environment. 
8.2 REVIEWING THE MAIN OBJECTIVE 
Chapter 1 asked the question why interest in the research of the female adolescent voice is such a 
recent occurrence when compared to the male adolescent voice. In an attempt to achieve the 
main objective of this study, secondary objectives were applied in the various chapters. In doing 
so, areas that pertained to the female adolescent voice were identified and highlighted and the 
current literature was critically analyzed to contribute to a more structured and academic 
approach to this field. In doing so I intended to accomplish the main objective in this study.  
Throughout this study I have investigated several challenges that pertain to the changing 
adolescent voice, specifically the female adolescent voice. For years there has been uncertainty 
as to whether vocal changes do occur in the female adolescent. Through a comprehensive 
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literature study it was established that vocal changes do occur in the female adolescent and that 
the changes that the female adolescent voice undergoes are more subtle and require more of a 
trained ear than would be the case in the male adolescent voice. Factors such as these have raised 
awareness as to why interest in the field of the female adolescent voice is still relatively new 
when compared to the male adolescent voice. 
By exploring all these areas, it has become evident that it is generally accepted that females 
enjoy singing and that there is never a shortage of interest in female participation in a singing 
scenario. One cannot help but think that this abundance of female singers has led to a casual 
attitude regarding research of the female adolescent voice and a dangerous assumption that as 
there will always be female interest in singing; we therefore do not need to ponder too much 
upon the needs of this willing group. 
I find this a strange assumption – surely in dealing with many more female voices in our life time 
than male voices, we should increase our knowledge of the female voice. This study focuses on 
the female adolescent voice as there are many uninformed educators who work with these fragile 
voices on a daily basis. Acquiring sufficient knowledge and understanding of the physiological 
and psychological development at the various levels will equip the conductor with a better 
understanding of this matter. 
8.3 SUGGESTIONS FOR FURTHER STUDY 
Lastly, I would like to comment on the research that has been done in this field. Interest in the 
field of the adolescent female voice has most definitely shown an increase. However, there are 
areas that lead themself to further study. 
In recent years, there has been an increase in information about girls’ voice change; however, 
these texts generally do not discuss the psychological issues that may accompany the onset of 
puberty and other aspects of female adolescence which hugely affect the development of the 
young female singer, both vocally and emotionally. Physiological and psychological issues that 
accompany puberty pertaining to the male adolescent are well documented. However, this is not 
the case for the subject of the female changing voice. I have consulted and investigated literature 
in Chapter 3, but maintain that from personal experience, and from the literature listed in Chapter 
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3 that the psychological aspect with regard to the adolescent female singer plays a crucial role in 
her holistic musical development and how she will experience singing in the future. I therefore 
see this under-researched field as an area possible of further study. 
The developmental phases of the female adolescent voice are an area that is purely based on 
extensive experience working with female adolescent choirs by Dr Lynne Gackle. Even though 
her ideas are very influential and used by several sources, to date there has been no systematic 
programme of research published to validate these phases and their characteristics. Therefore it 
would be beneficial to the progress in this field to approach the different phases and the 
characteristics of each phase of the female adolescent voice in a more scientific manner. Thus 
lending itself to further study. 
During this study I was astonished to discover how little literature was available on the 
functioning and psychology of the female chorus. It was further disconcerting to learn how the 
female chorus was viewed, by particularly female singers, as subservient to the mixed and male 
chorus settings. Research highlighted the fact that girls are at a disadvantage when faced with 
selection for the mixed chorus as the male numbers determine the female attendance in the 
chorus. Thus, the female chorus could be a beneficial alternative to allow more female singers to 
be part of the choral programme.  
Therefore, this area of the female chorus leads itself to further research. 
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